


^Low Hum ^Low Noise 
...outstanding features of the 



NEWS' RCA-7199 FOR HI-FI! 



Here's the "low-down" on a most unusual trio de-pentode, 
the RCA-7199. Unusual, because it's a triode-pentode 
that features low hum and noise. RCA engineers devel- 
oped the 7199 to be a hard-working "silent partner" in 
your tone-control amplifier, phase-splitter, and high-gain 
voltage-amplifier circuits. 

To be more specific, let's outline a typical Hi-Fi audio 
amplifier circuit employing the RCA-7199. First, we'll 
use two 6973's, new beam power tubes by RCA of course, 
in the output stage. Then, with the pentode unit of the 
7199 as a voltage-amplifier and the triode unit as a phase- 
splitter, we have a circuit that can provide a sensitivity 
of 1.2 volts for a power output of 15 watts with a distor- 



tion of less than 0.5%, 

Some of the design features of the 7199 include the use 
of special heaters to reduce hum and noise. An excep- 
tionally sturdy cage structure mounted on short stiff 
stem leads effectively lowers noise and microphonic 
effects, Separate cathodes for the triode and pentode 
units and an internal shield to minimize electrical cou- 
pling between the units permit greater flexibility of cir- 
cuit design. 

That's just part of the "low-down" on the 7199. Your 
RCA Field Representative can give you much more in- 
formation. Ask him or write RCA Commercial Engi- 
neering, Section A-91-DR, Harrison, N. J. 
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COVER PHOTO— One of the many installations created by Allied Radio Corpo- 
oration in the Chicago area. The system shown incorporates a Fisher Model SOT 
AM/PM tuner and preamplifier, si Mcintosh MO -30 amplifier, James B. Lansing 
001 speaker system, Garrard RG-8S record changer, and the Conrae Fleetwood 
24-in. te!evisio)i receiver. Picturing as it docs considerable charm in a uiouophonie 
setting, we look forward to learning how it will be converted to stereo. 
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RADIO MAGAZINES, INC., P. O. Box 629, MINEOLA, N. Y. 
Postmaster: Send Form 3579 to AUDIO, P. O. Box 629, Mineola, N. Y, 





'oulstsnding hofi&fs 
bt-ilowed, unsolicited, 
by most rccosniied 
leilmg ftrganiiatians. 
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If your choice is stereo, Sherwood 
offers The Wtimate-a dual 20-1-20 watt 
amplifier for stereo "in a single 
package"; or a 20 watt 
"add-stereo" amplifier. 
Basic coordinated controls for either 
stereo or monaural operation include 10 
two-channel controls, stereo normal/ 
reverse switch, phase inversion switch, 
and dual amplifier monaural operation 
with either set of input sources. The five 
modes of operation (stereo, 
stereo-reversed, monaural 1, monaural 2, 
monaural 1+2) are selected by the 
function switch which also operates a 
corresponding group of indicator lites to 
identify the selected operating mode 

Model S-4000 - 20 Watt "Add-SIereo" Amplifier, 
Fair Trade $108.50 

Model S-5000- 20+20 Walt Stereo Dual 
Amplifier, Fair Trade $189.50 

for comcftcle jpeciHcationa write Dept. A- 3, 



ELECTRONIC LABORATORIES. INC. 
4300 N. Cafirarnia Ave., Chicago 18, Illinois 



Trie "complete hied fidelity force muiic ceolef- 
ma n oph d n i c 0 r jl* rcoe-hoflic . 
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From 

any Point of View, 
more Experts choose 

ACROSOUND 

ULTRA-LINEAR II 
60 -watt amplifier 




DESIGN The combination of patented 
ULTRA-LINEAR circuitry— plus new HYBRIO 
FEEDBACK principle — VARIABLE DAMPING 
control, and ULTRA STABILITY, represents a 
new high in the art of amplifier design . , , sn 
example of ACROSOUND'S latest achieve- 
ment in AMERICAN Know-How, This superi- 
ority of design now enables anyone with or 
without an y pr evio u 5 k nowl edge of 1 e I e ctro nics 
to assemble for himselT or herself". . . (yesf 
it's that easy!) . , . the finest of amplifiers and 
a* a rnost reasonable cost, in only two hours! 




PERFORMANCE By listening test, or by in- 
struments . . . second to none in clarity an d 
j reqoeney response . Norma' revel distortion is 
virtually un measurable— J M 1 % or Jess at 60 
watts, 120 watts peak. Completely stable . - . 
unaffected by loads, perfect square waves. 



AUDIOCLINIC?? 



QUALITY Every part going into the assembly 
of critical and even non-critieal eirc-uft/y is 
tested and checked to allow no m ore than 
±H% variation from ACROSOUND'S - stand- 
s73s. Specialised lest equipment unavailable 
commercially was designed in ACROSOUND'S 
laboratories to achieve this result. Every 
printed _circ y it boa rd is p la ce d in t rial ope raj 
tioji^ri^jabjO^toryyam^ tubes 
are matched by tnaTandaouble checked. 



COMPONENTS ACRO'S newest TO-600 out- 
put transformer w th special hybrid winding- 
separates functions of output circuit and 
feedback circuit, Heavy duty, co mpletely 
assembled , and Ihoroughly tested? printed 
Circuit board assures uniforrnity of perform- 
ance. Low distortion EL34 output tubes are 
operated well within their ratings ensuring 
long tube life and optimum performance. 
PRICE In preassembled kit lorm so that you 
may save money, earn while doing, and have 
the proud satisfaction you built the best for 
only 379*50 net ... or if you feel you would 
prefer it laboratory assembled it still repre- 
sents a bargain at S10A.SO net. 

HEAR IT AT YOUR DEALER NOW! 



BE READY FOR ACROSOUND DISTORTIONLESS 
PRE AMP DESIGNED FOR THE STEREO PHILE 



Experts know why ACRO is besH 
Others . . . Learn why! Write to 

ACRO PRODUCTS 

369 SHURS LAN E 
PHILA. 28. PA. 



JOSEPH GIOVANELLII* 





Note 

Occasionally, letters intended for Auwo- 
cmnic are- sent to the magazine. While such 
U'ttci-s are forwarded to met, (hey ohvioilsly 
6&Htlfli receive the prunipt attention fhtty 
would have received had they been directed 
to me, rather than to the. magazine, When 
writing, always enclose a stamped, self- 
addressed envelope. This will facilitate ss 
reply. 

For the benefit at those not familiar 
with this column, T would like to state here 
Mint, regardless of the suitability of tin; 
material for inclusion in Avotoei.jxjc:, 
your letters are answered personally. 1 .indi- 
cate in each letter whether the material 
will "appear in the column, and when 
possible, try to indicate the issue wherein 
your Question will appear. Some of yon 'do 
not wish yonr names used, in which event 
we use. the question but with a different 
name find city 1 . In no instance, do I print 
a complete address. 

Some of yon who live near this address 
have occasionally telephoned me for iflffflt- 
mation. 1 would appreciate it if yon would 
write your questions and submit, them i.i> 
me. in that form. This will allow uie to give 
them more consideration, and thereby en 
sure a more complete accurate answer. 

I have received one or two tetters in 
which the writers fear that, because of my 
interest in loudspeaker luanuf neturing, 
1 can no longer be objective in discuss- 
ing loudspeakers. You need not worry on 
this account. This is based partiy on the 
fact that I am probably more critical 
of my own work than of anyone else's, and 
partly on the fact, that the nature tf the 1 
questions makes it hard to bias the an- 
swers. For example, if .1. were asked what 
speaker would be suitable tor a "Super 
Blaster" type enclosure, there would hit MO 
reason for me to recommend an Audio- 
Teeh woofer, for we don't sell our woofers 
separate from our complete system. 

On this note, T wish you a Very Happy 
New Tear! ! 



Peak Inverse Voltage of Rectifiers 

Q. I liat'e twtieerl thai }riih ft purlicul/ir 
circuit I lo.v/; £5 arms.* thf; reriifiet 

lube. The power supply furnishes -iOi) <ootts. 
Since the rotlui/c fait atrons iht rerfifier 
is only .?.:> rails, irhy can 1 not v.te e X.V)- 
roll wienimn? },. D. Cranston, l'.rOi:iiUne.e, 
II, I. 

A. Although (he voltage lost across the 
tube is 25 volts, there is a time during the 
alternation during which the tube is not 
conducting at which the voltage between 
plat* and cathode reaches something ii> 
excess of 800 volts. A selenium rectifier 
of the. type you mention is not designed 
to take this kind of strain. 

You ore wondering now probably, why 
the tube will have this much voltage de- 
veloped across it. when the total voltage 
supplied from the power transformer is 
only 4f.Mi volts. For purposes of illustration, 
let's consider that a half-wave rectifier is 
used. This will simplify the explanation, 
but everything I say with reference to the 
half-wave circuit holds true for the indi- 



vidual diodes in the full-wave circuit as 
well. 

Figure 1 shows n half- wave rectifier cir- 
cuit, complete with filter circuit and load 
resistor. When the alternation of the supply 




* §4£G Kewhirl- Ave, Brooklyn 



X. V 



Fig. 1 

line is such that the p'.ad- of the tube is 
made positive with respect- to ground and. 
of course, the cathode, the tube is able to 
conduct. Because of the voltage developed 
across the resistor, the cathode becomes 
positive with respect to ground. This en- 
ables the filter capacitor to take a charge. 
Since the power supply voltage feeding 
the rectifier is 400 volts, (he -cathode ii 
positive with respect to gWHmfl by roughly 
this amount. The plate will be idightly 
positivc with respect t£> its cathode; file 
I'xact potential difl'crum-e will depend UpiMi 
both the load current nu-fl upon tlft in- 
ternal resistance of the tube. Soon the cycle 
of the supply line reverses itself, and the 
plate is negative with respect to ground 
(to which one side of the line is connected) 
by 400 volts. Meanwhile, the purpose of 
the titter capacitor is to maintain as con- 
stant a voltage across the load as possible. 
This means that if the filter in this circuit 
is any good at all, very little los-s in volt- 
age will be. noticed during the time the 
rectifier's plate is negative with respect to 
ground and cathode and, therefore, not 
supplying voltage to maintain the charge 
of the capacitor. In other words, even 
(hough the rectifier is now not eondnetiug. 
its cathode is nearly 400 volts above 
ground. The plate of the tube is 4 fit) volts 
below ground. The voltage across the rec- 
tifier is, therefore, 800 volts. 

We have something else hero which 
makes the problem even more serious. We 
say the voltage of the supply line in this 
case is 400 volts, find SO it is, effectively. 
Effectively means here that this equivalent 
to the work which could Ive accomplished 
by 40(> volts d.c. Remember, however, that 
the supply frequency is causing the actual 
voltage to vary widely. This means rhat in 
order for the effective voltage to be 400. 
there must be times where this voltage 
rises to a value higher than 400 volts. Tn 
fact, sneh is the case. This high point or 
peak voltage Of ft cycle csm be determined 
exactly by multiplying the effective value 
(in this instance, 400) by 1.-114. We can 
see that the peak voltage is approximately 
S6'5 volts. 

This indicates that the filter capacitor 
will charge up to a value higher than 40f> 
volts. If the current, demand from the 
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Serving the owners 0/ 
Garrard— world's finest 
record phjying equipment— 
and other discriminating 
listeners. 



I 



tt all our stereo demon- 
strations at high fidelity 
shows we used the 
Garrard Model RC88 
because this changer 
reproduces stereo music 
precisely as recorded, 
without introducing any 
disturbing or distorting 
factors such as rumble 
or wow. In fact, the 
Garrard changer per- 
forms better than most 
so-called "professional" 
turntables, because this 
changer is actually a 
superb turntable com- 
bined with a scientifi- 
cally engineered alumi- 
num tone arm which 
tracks at the correct 
stylus pressure without 
undesirable resonances. 

You have the added 
convenience of not only 
heing able to play 
records singly by hand, 
but also stacked, with 
the assurance that they 
are being handled auto- 
matically more gently 
than by any human 
hand. This is true on a 
Garrard changer and at 
a price much lower than 
you may have been led 
to expect. When con- 
sidering the claims of 
changers "specifically 
designed for stereo", or 
turntables "to play 
stereo properly", it is 
well to remember that 
for years Garrard 
changers have had all 
the qualities necessary 
for this type of sensitive 
reproduction. Now more 
than ever before, it is 
essential to insist on a 
Garrard changer, and 
accept no substitute, if 
you want the finest 
Stereo or, of course, 
Monaural reproduction. 

For Nllfihni writs Dm. fiA.1V 

GARRARD SALES 
CORPORATION, 
"In. of Krltlth liiiiitrfti C«rp, 
Port Weuhiinglon, N.Y. 

Collodion tnqujfioj to Chaj. W. 
Polnlon, Lid., 6 Aklnn Avonuo, 
Toronto. Territories other than 
U.S.A. end Conodd lo Garrard 
£noinir?rlna 4 Mfg. Ce.. Ltd.. 

Swindon, Willi., England. 



Stereo and monaural . . . most people ready to buy high fidelity com- 
ponents seek advice from friends who own them. Generally you will find that these 
knowledgeable owners have a Garrard changer. And if you ask experienced dealers, 
they will invariably tell you that for any high fidelity system, stereo or monaural, the 
world's finest record changer is the... 




There's s Garraid tor 
every high fidelity 
system ... all en- 
gineered and wired 
lor stereophonic and 
monaural records. 




IPS/12 Stereo transcription 
d3*A Tone Arm 

$19.50 




159.50 




S32.50 
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The AR'3 is a three-way speaker system 
combining tin AR-1 (tCOtfSlic suspension 
iwo/er ivilli two high-jrcijiiency units developed 
in AR's laboratory over the last year. 




Like I he AR woofer, ihe tweeters used in the AR-3 
represent a radical departure from conventional 
.speaker design, and patent application has 
been made.*' 

T hese new tweeters are neither cone-type nor 
horn devices— they could be described technically 
as hemispherical direct-radiators. We believe 
that then uniformity and range of frequency 
response, their low distortion, and their transient 
and dispersion characteristics establish new 
performance standards, and that the AR tweeters 
make a contribution to treble reproduction 
similar in degree to 1 1ml made by AIVs acoustic 
suspension woofer to bass reproduction. 

The AR-3 has the most musically natural sound 
that we were able to create in a speaker, 
without compromise. 

Tjjjivp/ upjilinl fur iiy K. M. l'ilh:iiur. ttStfglHOt t£ Acvlisla: 
Jteitiirctl, hit: 




The AR-3 speaker system, complete with the 
necessary "bookshelf size enclosure, is 
3216 in mahogany or birch— prices in other woods 
vary slightly. Literature on the AR-3 is 
available for the asking. 



ACOUSTIC RESEARCH, INC. 24 Thorndike St., Cambridge 41. Mass. 

4 



supply is grffat, the capacitors will not 
have time to charge to a value nmi'li be- 
yond that ot : the effective value If, hosv- 
evcr. the load draws no current, as would 
ho true in an amplifier whose load is made 
up of tubes wherein the rcctihor warms up 
before the rest of the tubes. Tt is possible 
for tin- capacitor to charge to its peak 
value. When the cycle reverses, it also 
reaches a similar peak above the effective 
value. Thus, the difference between tin' 
plate and cathode is twice the peak voltage 
Of the line, which in this: instance is almost 
lli)0 volts. The rectifier should be capable 
of withstanding at least this nnieh voltage 
in the direction opposite, or inverse, to 
that of its conducting direction. Then' 
shdulll be some additional latitude for 
safety. This maximum voltage which a 
rectifier can safely stand is known as its 
maximum peal; inverse voltage, and it can 
be found for each rectifier type hy consult- 
ing a tn lio ma mial. 

Distortion in Monophonic Discs 

Q. 1 httVe hem a record collector far a 
good many ;/<•<!>.., and, ax you can imagine, 
have a great number of luonophoftip discs, 
in addition to a few of the )ieie stereo- 
glianic discs. J-tecausc tftis stereo system U 
eons ]ia tilth , I use m;/ stereo cartridge to 
plat/ both Pypm of atscs, Iloieerer, many 
of the monophonie discs are heard with a 
surprising amount of distortion as con- 
trasted to their sound when a conventional, 
lnonopho/tic cartridge iv used. What is 
vaulting thin distortion and what can I do 
ahvtit it? James Blake, San Francisco, CaJ. 

A. There are several possible causes for 
the distortion of which you speak. One is 
that you are using insufficient tracking 
force. Some stereo cartridges are con- 
structed in such a manner that they must 
track at. or slightly above the. prescribed 
force in order for the stylus to be properly 
oriented with respect to magnetic pole 
pieces. Failure to observe this prccaut ion 
means that the cartridge will be too com- 
pliant, and the stylus will ride out of the 
grooves, rather than tracing them faith- 
fully. 

The second cause of distortion is a func- 
tion of the monophonie discs themselves. 
Many of them are greatly overeat, es- 
pecially at the high end of the audio spec- 
trum. This will result in the inability of 
the stylus to stay in the groove properly. 
U tends to ride up out. of the groove, re- 
gardless Of tracking force. Any time that, 
the stylus rides upward some vertical sig- 
nal will be produced. Hecanse of the nature 
of the system, this vertical component will 
transmit it to the loudspeaker. Most mono- 
phonic cartridges were specially designed 
to eliminate as much vertical output, as 
possible, and for this reason, little, if any, 
of this form of distortion was detectable 
with your moiiophonic cartridge. 

This trouble can lie minimized by con- 
necting the two sections of your cartridge 
in parallel, phased ill such a way that the 
vertical output is cancelled. Most instruc- 
tion sheets supplied with these stereo car- 
tridges show a wiring configuration which 
will bring about this end. Naturally, if 
you wire this cartridge in this manner, 
von cannot achieve the stereophonic effect. 
What you will have to do is to wire a 
switch and mount it in some convenient 
place. This will enable you to switch from 
stereophonic sound to monophonie sound, 
If there is sutlicieut interest, such a switch- 
ing circuit will appear in a future column. 

R 
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NEW LITERATURE 

• ITewarJc Electric Company, 2->:t W. Madi- 
son Si., Chicago ( : , III., is mw distribut iug 
its 1959 unlaliifc \'o. *», Overinc thousands 
in' in d uxt rfa > -elee t run ic, amateur, radio, 
<«l«viKi.>n, and high-fidelity items, this 
new 3S\S-page buying' reference features 
extensive quantity price breakdown list- 
ings which are coropeiitfva w\th manufac- 
turers" price schedules. Fully illustrated 
and replete with comprehensive- descrip- 
tions, the catalog also contains a conven- 
ient products ant": manufacturers index In 
facilitate reference to .specific items. Your 
copy wilt Ims mailed free upon written re- 
<|uest. A-ll 

• CBS-Hytron Advertising Service, Bmrl^W 
St., N«wl>upypoi-i, Mags., is now distrib- 
uting "An Introduction to Stereophonic 
Sound." the first ot" a series of "Stereo- 
Talk" bulletins, which tells what stereo is 
and haw It works. The four-page publica- 
tion describes how a stereo record is. pro- 
duced ttSthE tile •15/.15 Westrex system, 
and Illustrates how the playback stylus 
motion is converted into separate signals 
for each channel. Components needed for 
a disc stereo system are listed and some 
typical questions on stereo are answered. 
Keoucsis Cor copies should specify Bulle- 
tin EijMSg, A-12 

• Arg-os Products Com.pa.ny, £}< ■noa. III., 
announces Catalog No. (,S5S, a complete 
listing of the company's wall and corner 
bailies and high-fidelity speaker enclo- 
sures. This is an excellent publication for 
custom huifders, irrespective ot whetlier 
their work involves commercial insta na- 
tions or equipment for the home. The hew 
Argos "California n" series of pre-ftnished 
Itits will he of exceptional interest to the 
hi-fi hobbyist... Your copy of Catalog C-SS 
will la 1 mailed, uiion written request. 

A-13 

A Commercial Engineering Dopartivioait, 

RCA ftleetronic Tube Division, Harrison, 
W.I., has just issued a colorful IST-pa^e 
hook, the "Designer's Ciuidc" to Preferred 
Tube Types, covering enl ci'ta ioment re- 
ceiving tubes. Format of the handsomely, 
hound volume presents technical data in 
easy-to-read fashion. Color is widely used 
throughout the hook to enhance readabil- 
ity and to liifthligh! graphs and curves. 
Specially prepared for the men who design 
high-lidelity ancio equipiuciit, phono- 
graphs, radio receivers and TV sets, the 
hook contains tube characteristics, dimen- 
sions:, and base diagrams. Requests for 
copies of the "Designer's f.iuide" must he 
written on company letterhead. 

• United Catalogs Publishers, <:» Madison 
Ave., Hempstead, N.Y., is now releasing a 
21-page industry-wide licklet which pro- 
vides listings of all available panel, flash- 
light, neon-glow, automotive and multi- 
purpose lamps. Incorporated in the book- 
let is a composite listing, arranged nu- 
merically, of lamps man ufael nred by Chi- 
cago Miniature Lamp Works, (leueral 
I'Mectric. N'atioual Carbon, Oxford Compo- 
nents, Radio Corporation of America, 
Raytheon, Tung-Sol and Westinghouse. 
Simply by checking the lamp number the 
user can determine at a glance the manu- 
facturer, bulb type, base, voltage, current, 
and bead color. All bulb types are illus- 
trated with physical dimensions. Requests 
for copies should be. addressed to The 
l-tadiO'-Kleetronle MASTER at live address 
shown above, and must include a re- 
mittance of ten '-cots tn cover handling 
costs. 

• David Bogen Compajiy, P.O. Box Mil). 
Para m us, N.J., includes Its complete new 
line of high-lideli: y equipment in Catalog; 
510 which is just off the press, Among 
new units listed arc the Model Dl~t2:)0 
stereo control center and dual ;10-wa(i 
amplifier. Model ST602 FM/AM stereo 
tuner, and Model DB139A preamplifier- 
amplitier. Ilc-quesls tor copies should he 
addressed to the Advertising Department. 

A-14 




AIM'S OUABTFI 



LIVE v , RECORDED 

concert at CARNEGIE RECITAL HALL 

with the internationally famous FfflM ARTS QUARTET 
playing Mendelssohn, Tchaikovsky, Ravel, and Bar to k 



Using the professional slereo recording 
equipment and techniques of Conceilapes- 
Contxi'ldise, Inc.. and homo playback equip- 
ment provided by Dynakit (preamplifiers and! 
Mark III power amplifiers) and Acoustic Re- 
search (AR-3 acoustic suspension speaker 
systems) . the sound of the live quartet will be 
alternated with reproduced sound from stereo 
tape, without missing a beat. 

It is expected that the audience; will not be 
able to tell the live from the reproduced sound, 
except by watching for the musicians' lapses in 
bowing. 

Performances at 7:15 P.M., 8; 30 /'..V/., and 9:45 P.M., Saturday, 
January 10. 1959. Tickets $1.05 { 'hichtdiiit* lax), available by 
mail front Box Office, Carnvgii' Ri>cital Hall, 154 W '. 57th St.. 
New York City. Cdicchs or money orders should Be payable to 
Cariifciie Hall Box Officii. 



Prnxnntrft In 





ACOUSTIC RESEARCH, INC. 

24 Thorndike St. 
Cambridge 41, Mass. 



DYNACO, INC. 

617 N. 41 st St. 
Phila. 4, Pa. 



CONCERTAPES, INC. 

P, O. Box 88 
Wilmette, III, 
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ELIMINATES HUM 

thanks to special construction 
and Mu Metal Shielding! 

MUMS* 




STEREOTWIN 200 

magnetic stereo hi-fi cartridge 
that tits all record changers 
and standard tone arms 

NOW I 44 so formerly $50.50 
audiophile net 

Stbreotwin is the perfect cartridge 
for stereo and monaural. No modifi- 
cations or ehfinffes required in your 
reco vd- p 1 a y i cqinjitiient, since 
Stekeotwin 200 is perfectly shielded to 
eliminate hum! Instant stylus replace- 
ment. Completely compatible for both 
stereophonic und nionoplioiiie repro- 
ductions. And now at a new low price! 



Specification's: Mncnetie cnrtrMoe " -7 
mil diamond stylus • transient l-espous-i 
within 2. (11) from 20 10 20.001) cps • no 
lieurnelic null ■ instant stylus i-.']>1kco 
meiU • fits all sUiflihinl lone arms and 
record chancers • dimlnsLlL'i hum problem. 




The Turntable That Changes Records 

MIRACORD XS 200 

No other record- player has a.11 these 
features: Plays stereo and monaural 

* heavyweight, professional - type 
turntable ■ push-button controlled • 
Magic Wand spindle ■ automatic man- 
ual player • automatic record changer 

* intermixes 10" and 12" • plays all 4 
speeds • free tone arm • i pole motor 



^FAR AHE-AD^TilE FINEST BY FA It 
Available at selected dealers. 

Far Frr* rdt.alnf/H^, vlenAP write Dept. A 

AUDIOGERSH CORP. 

5M Broadway, New York 12, N.Y. 

WORTH 6-0900 



LETTERS 



Small-Box Loudspeaker Systems 

Sill: 

LaeJs of reaction to the article Oil im- 
provement in "Air suspension" speakers by 
tube venting (November) would be dis- 
appointing. It was expected that the main 
theme might cause controversy. But Mr. 
Edgar Villehur's challenge (Letters, Decem- 
ber) on another subject gives welcomed 
opportunity to explain our statement that 
"A large box always allows more anil 
cleaner bass than does a small box.'" His 
thesis is that, box air stiffness must greatly 
exceed speaker suspension stiffness, imply- 
ing lower harmonic distortion, as air stiff- 
ness is more linear. We feel (he whole story 
should also consider transient response umt 
amplifier problems. 




- LA«GE CAEtlNf I 



SMAU CABINET 




SAME 
SPEAKER 
ASSUMED 



oy \t> jd 

REtAIJVE fRfCLFENCY 



• VENtEO CABINcI 



CLOSED CABINET 



Curves here show how the sin -Her air 
stiffness of the. large box allows lower sys- 
tem resonance. The inevitable ej-db-por- 
oetave dropoff below resonance can be then 
set bulnw the listening region instead of to 
it. Thus amplifier power or distortion will 
not increase to maintain Bat output over 
the entire listening region. 

He abates that the cone sees the same 
impedance and elastic restraint whether 
with acoustic or mechanical suspension pre- 
dominant, assuming final resonance th£ 
smue. The point is that flnftl resonance i.s 
not the same, the larger box giving kvweT 
resonance and lower cutoff. Ilis and our 
speakers use linear, highly compliant sus- 
pensions. 

It cannot he called an advantage to have 
speaker resonance in the listening range, 
as happens when high box stiffness runs 
resonance up to, say, 45 to 60 cps. Bos- 
om* nee is not noticeable if damping is 
critical or better. Here the small box again 
runs afoul of" the laws of physics. If a re- 
quirement is flat response to resonance, or 
! a little below (and who claims! anything 
else 1 ') the Q of the small-box system must 
be made considerably higher than 0.5, the 
figure for critical damping. In commercial 
tow-efficiency small c/o^c^-box systems we 
observe a Q between 1 ami .2, high enough 
to give detectable hangover. As pointed out 
in the November article, t ube venting would 
improve damping by transfer of the vent- 
radiation load to the cone. 

i'or given, sound output and frequency, 
the cone must move a certain distant*. 
Assuming the Same speaker suspension 
linearity, the small box cannot give less 
harmonic distortion. The. cone still has to 
move the same distance, so distortion aris- 
ing from the suspension cannot be lower. 
On the other hand, with a vented box the 
radiation from the vent contributes to the 
total so that core Movement is much less 
titan in the closed box for the same sound 
output. Ih'stortiou from suspension non- 
linearities thou is at a minimum. 



A more analytical paper on this subject 
by J. it?, Novak was given at the AES Con- 
vention in New York in October, 1958. 

Pinup B. Williams and 

J ASMS l'\ Novak, 

.Teusen .Manufacturing Company. 

11(501 S. Laramie Ave, 

Chicago 33, 111. 

Filter Design 

Sir : 

While Cdr. Harrison is to fee commended 
iu making things simple for the hobbyist in 
his SSCS filter design article in the November 
issue, t was rather sorry that he choose the 
least effective way of making them so. 

In my article, -The BC Crossover Com- 
promise" (Audio, .Inly, 1957) I tried to 
make clear the limitations of this method. 
To explain this in yet simpler terms; 

When multiple sections are used, if each 
contributes 3 db loss nt crossover frequency, 
the total loss into each channel wilt be 5 
db times the nimiber of sections. To avoid 
such excessive loss, the response is "shifted" 
so the 3-db point of all the sections comes 
together in the right place. 

Rut this shift then negates most of the 
advantage of using more than one section. 
A frequency one octave beyond crossover is 
the most revealing (and probably the most 
significant iu performance). To demonstrate 
this, X have tabulated results of the method, 
assuming no interaction between successive 
sections, which a multiplication by 10 in 
impedance from each section to the next 
closely approximates. 



No. oT *£criong 
db/iacrTon of OCM- 

Frequency lhifl 
needed (fiocfiort) 

dbAecliori one 
octove beyond F c 

Tolol db O* one 
scuw bflyond f c 



When these results are compared with a 
simple 2-section design, sharpened correctly 
with (i db of feedback, even 10 sections of 
the above type do not eipial the performance 
of the. simple 12-db type, which gives 12.:! 
(lh at one octave bevond crossover (which 
is still 3 db). 

The use of assumed non-interacting sec- 
tions gives the best: possible approach to a 
sharper cutoff— which is still f«T from 
good! If, instead of sections of .increasing 
impedance, identical sections are used, with 
the same procedure of shifting the over-ail 
3-db point to come at correct crossover, t.he 
improvenienfc at one octavo boyoad cross* 
over, however many sections are used, never 
"makes it" from the 7 lib achieved by a 
single section up to 8 db. 

So tleviatiosi from the ideal of a nun- 
interacting arrangement makes matters 
worse than the above table-. Any way you 
do it, it you get the transition right at 
crossover, the rolloff for the fins*, octave 
beyond is very little better than using n 
simple tf-C combination Only. 

My point is, if yon really want a sharper 
rOlloff than a simple Ii-C combination can 
give you (using only a single section), you 
have to use a circuit with feedback. For 
those interested iu the requisite data, my 
earlier article "Feedback filters for 2- 
ehaiinel amplifiers" (Atj'MO, October, 1951) 
gives it, with supporting theory, Unfortu- 
nately, C don't hjive reprints, 

MORMAS IT. CiKUVHCUST, 
Audio Consultant, 
^lo-18 -40th Ave., 
Wayside 61, -\ r . Y. 
(\~eitli/u- <lv >ce. En.) 
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• style 

• performance 

• quality 
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MONAURAL-STEREO PREAMPLIFIER 

KIT (Two Channel Mixer) 

MODEL SP-2 (stereo) $56.95 Shpg, Wt. 15 lbs, 
MODELSP-1 (monaural) $37.95Shpg. Wt. 13 lbs. 
MODEL C-SP-1 (converts SP-1 to SP-2) $21.95 
Shpg. Wt. 5 lbs. 

Special "building block." design allows you to 
purchase instrument in monaural version and add 
stereo or second channel later if desired. The SP-I 
monaural preamplifier features six separate inputs 
with 4 input level controls. A function selector 
switch on the SP-2 provides two channel mixing. 
A 20' remote balance control is provided. 




PROFESSIONAL STEREO-MONAURAL. 
AM-FM TUNER KIT 



MODEL PT-1 $89 9S 

The lO-tube circuit features AFC (automatic 
frequency control) as wei! as AGC, An accurate 
tuning meter operates on both AM and FM while 
a 3-posilion switch selects meter functions without 
disturbing stereo or monaural listening: Individ- 
ual flywheel tuning on both AM and FM. FM 
sensitivity is three microvolts for 30 db of quieting. 
The 3-tube FM front end is prewired and pre- 
aligned, and the entire AM circuit is on one printed 
crrcui: board for ease of construction. Shpg. Wt. 
20 lbs. 



I 
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STEREO EQUIPMENT CABINET KIT 

MODEL SE-1 (center unit) $14095 

Shoo. Wl 1S2 lbs. 

MODEL SC-1 (speaker enclosure) SOQ96 „, h 

Shi>g. wi. a lbs. eacn 

Superbly designed cabinetry to house your complete stereo system. 
Delivered with prc-cut panels to fit Hcatbkil AM-FM tuner (PT-I), 
stereo preamplifier (SP-I & 2) and record changer i'RP-3). Blank 
panels also supplied to cut out for any other equipment you may now 
own. Adequate space also provided for lapc deck, speakers, record 
storage and amplifiers. Speaker wings will hold Hcathkit SS-2 or 
other speaker units of similar size. Available in unfinished birch or 
mahogany plywood. 



World's largest manufacturer of 
electronic instruments in kit form 

HEATH COMPANY 

Benton Harbor, 25, Michigan 




of Oeystrom, inc. 




HIGH FIDELITY 
RECORD CHANGER KIT 
MODEL RP-3 *©4.9S 

Turntable quality with fully automatic 
features! A unique "turntable pause" allows 
record to fall gently into place while turntable is stopped. The lone 
arm engages the motionless record, and a friction clutch assures 
smooth slart. Automatic speed selector plays mixed 33M and 45 
RPM records regardless of sequence. Four speeds available: 16, 33^, 
45 and 78 RPM. Changer complete with GE-VR-II cartridge with 
diamond LP and sapphire 78 stylus, changer base, stylus pressure 
gauge and 45 RPM spindle. Shpg. Wt. 19 lbs. 



"EXTRA PERFORMANCE" 55 
WATT HI-FI AMPLIFIER KIT 

A real work horse packed with top quality 
features, this hi-fi amplifier represents a 
remarkable value at less than a dollar per 
watt. Full audio output at maximum 
damping is a true 55 watts from 20 CPS 
to 20 kc with less than 2% total harmonic 
distortion throughout the entire range. 
Featuring famous "bas-bal" circuit, push- 
pull EL34 tubes and new modern styling. 
Shpg. Wl. 28 lbs. 




MODEL W7-M *54® B 
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"BOOKSHELF" 12 WATT AMPLIFIER KIT 
MODEL EA-2 *2S 95 

There are many reasons why [his attractive amplifier is such a tre- 
mendous dollar value. You get rich, full range, high fidelity sound 
reproduction with low distortion and noise . . . plus "modern styling". 
The many features include full range frequency response 20 to 20,000 
CPS ± I db with less than \% distortion over this range at full 12 
watt output — its own built-in preamplifier with provision for three 
separate inputs, mag phono, crystal phono, and tuner — -R1AA equal- 
ization — separate bass and treble tone controls — special hum control 
and it's casy-to-build. Complete instructions and pictorial diagrams 
show where every part goes. Cabinet shell has smooth leather texture 
in black with inlaid gold design. Shpg. Wt. 15 lbs. 




HIGH FIDELITY AM TUNER KIT 

MODEL BC-1A $26 9S 

Designed especially for high fidelity applications 
this AM tuner will give you reception close to 
KM. A special detector is incorporated and the 
IF circuits are "broadbanded" for low signal 
distortion. Sensitivity and selectivity arc excellent 
and quiet performance is assured by a high 
signal-to-noisc ratio. All tunable components 
arc prealigncd before shipment. Your "best buy" 
in ari AM tuner. Shpg. Wt. 9 lbs. 




HIGH FIDELITY FM TUNER KIT 

MODEL FM-3A $26 8S 

For noise and static-free sound reception, this f 
tuner is your least expensive source of high fi- 
delity mate'rial. Efficient, circuit design features 
stabilized oscillator circuit and broadband IF 
circuits for full fidelity with high sensitivity. All 
tunable components arc prealigncd before ship- 
ment. Edge-illuminated slide rule dial. Covers 
complete FM band from 88 to 108 mc. Shpg. 
Wt. 8 lbs. 




"MASTER CONTROL" PREAMPLIFIER KIT 

MODEL WA-P2 *19?S 

Ail the controls you need to master a complete high fidelity system 
are incorporated in this versatile instrument. Features 5 switch- 
selected inputs each with level control. Provides tape recorder and 
cathode- follower outputs. Full frequency response is obtained within 
± 1 i/i db from 15 to 35,000 CPS and will do full justice to the finest 
available program sources. Equalization is provided for LP, K1AA, 
AES, and early. 7.8 rccordsT Shpg. Wt. 7 lbs. 




MODEL TE-1 $399B 

Slip'i. W1. 10 lbs. (Tape- Prcampli!io( C 



HIGH FIDELITY TAPE 
RECORDER KIT 
MODEL TR-1A *99»S 

Includes tsDC occ^t assembly, pre 
arr-oliiicr ar.a ro:l ot [aoc. 

The model TR-1A provides monaural record/playback with fast 
forward and rewind functions. and 3% IPS (ape speeds are 
selected by changing belt drive. Flutter and wow are held to less than 
0.15%. Frequency response at IVi IPS ±2.0 db 50-10.000 CPS, at 
iVi IPS ±2.0 db 50-6.500 CPS. The model TE-1 record playback 
tape preamplifier, supplied with the mechanical assembly, provides 
NARTB playback equalization, A two-position selector switch pro- 
vides for mike or line input. Separate record arid playback gain 
controls. Cathode follower output. Complete instructions provided 
for easy assembly. Signal-to-noise ratio is better than 45 db below- 
normal recording level with less than 1% total harmonic distortion. 
(Tape mechanism not sold separately). Shpg. Wt. 24 lbs. 



"UNIVERSAL" 12 WATT 
AMPLIFIER KIT 
MODEL UA-1 *218B 

Ideal for stereo or monaural applications, this 
12-walt power package features less than 2% 
total harmonic distortion throughout the entire 
audio range (20 to 20,000 CPS) at full 12-watl 
output. Use with preamplifier models WA-P2 
or SP-I & 2. Taps for 4, 8 and 16 ohm speakers. 
Shpg. Wt. 13 lbs. 




YOU'RE NEVER OUT OF DATE 
WITH HEATHKITS 

Heathktt hi-fi systems are designed for maximum flexi- 
bility. Simple conversion from basic to complex systems 
or from monaural to stereo is easily accomplished by 
adding to already existing units. Heathkil engineering 
skill Is your guarantee against obsolescence. Expand 
your hi-fi as your budget permits . . . and, If you like, 
spread the payments over easy monthly Installments 
with the Heath Time Payment Plan. 
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CONTEMPORARY 

Model CE-1 B Birch 
Model CE-1M Mahogany 




» No Woodworking Experience 
Required For Construction. 

• All Parts Precut & Predrilled 
For Ease of Assembly. 

• Maximum Overall Dimensions: 
18" W. x 24" H. x 35%" D. 




I 



TRADITIONAL 

Model CE-1T Mahogany 



CHAIRSIDE ENCLOSURE KIT 

MODEL CE-1 »43»B each 

Conlrol yourcomplele home hi-fi system right from 
your ca<;y chair with this handsome chairside en- 
closure in either traditional or contemporary mod- 
els. It is designed to house the Hcathkil AM and 
FM tuners (BC-1A and FM-3A) and the WA-P2 
preamplifier, along svi(h the RP-3 or majority of 
record changers which will fit in the space provided. 
Well ventilated space is provided in the rear or the 
enclosure for any of the Healhkit amplifiers de- 
signed to operate with the WA-P2. The tilt-out 
shelf can be installed on cither right or left side as 
desired during the construction, and the lift-lop 
lid in front can also be reversed. All parts arc pre- 
cut and predrilled for easy assembly. The con- 
temporary cabinet is available in either mahogany 
or birch, and the traditional cabinet is available in 
mahogany suitable for the finish of your choice. 
All hardware supplied. Shpg. Wl. 46 lbs. 



IT'S EASY , . . IT'S FUN 
AND YOU SAVE UP TO y 2 
WITH DO-IT-YOURSELF HEATHKITS 

Putting together your own Healhkit can be one of the most 
excliiriQ hobbies you ever enjoyed. Simple step-by-step in- 
structions and targe pictorial diagrams show you where 
every part goes. You can't possibly go wrong. No previous 
electronic or kit building experience is required. You'll 
learn a lot about your equipment as you build it, and, of 
course, you will experience the pride and satisfaction of 
having done It yourself. 




DIAMOND STYLUS HI-FI 
PICKUP CARTRIDGE 

MODEL MF-1 *26 se 

Replace your present pickup with the MF-1 
id enjoy the fullest fidelity your library of 
's has to offer. Designed to Heath speci floa- 
ts to offer you one of the finest cartridges 
ilable today. Nominally Hat response from 
to 20,000 CPS. Shpg. Wt. I lb. 



"RANGE EXTENDING" HI-FI 
SPEAKER SYSTEM KIT 

The SS-1B employs a IS* woofer and super 
tweeter to extend overall response of basic 
SS-2 speaker from 35 to 16,000 CPS ±5 db. 
Crossover circuit is built in. Impedance is 16 
ohms, power rating 35 watts. Constructed of 
3 A" veneer- surfaced plywood suitable for fight 
or dark finish. Shpg. Wt. 80 lbs. 



MODEL SS-1B 

$99»e 




SEND FOR FREE CATALOG 

Describing over 100 easy-to-bulld 
kits In hi-fi. test, marine and ham 
radio fields. Also contains com- 
plete specifications and sche- 
matics. 




"BASIC RANGE" HI-FI SPEAKER SYSTEM KIT 

The modest cost of this basic speaker sys- 
tem makes it a spectacular buy for any 
hi-fi enthusiast. Uses an 8' mid-range 
woofer and a compression-type tweeter to 
cover the frequency range of 50 to 12.000 
CPS. Crossover circuit is built 
in with balance control. Im- 
pedance is 16 ohms. Power rat- 
ing 25 watts. Tweeter horn ro- 
tates so that the speaker .may' 
be used in cither an upright or 
horizontal position. Cabinet is 
made of veneer-surfaced fur* 
niture- grade plywood suitable 
for light or dark finish. All wood 
parts are precut and predrilled 
for easy assembly. Shpg. Wt. 
26 lbs. 




MODEL SS-2 *3Q9S 
Legs: No. 91-26 Shpg. Wt. 3 lb. $4.95 



LEGATO HI-FI SPEAKER SYSTEM KIT 
MODEL HH-1 $299 9S 

The startling realism of sound repro- 
duction by the Legato is achieved 
through the use of two 15" Altec 
Lansing low frequency drivers and a 
specially designed exponential horn 
with high frequency driver. The special 
crossover network is btiiH in. Covers 
25 to 20.000 CPS within ±5db. Power 
rating 50 watts. Cabinet is constructed 
of Yt veneer-surfaced plysvood in 
cither African mahogany or white 
birch suitable Tor the finish of your 
choice. All parts arc precut and pre- 
drilled for easy assembly. Shpg. Wt. 
195 lbs. 





HEATH 



pioneer /V? 
electronics 



COMPANY 



BENTON HARBOR 25, MICH. 



a subsidiary of Dayslrom. Inc. 

□ Please send Ihe Free Healhkit catalog. 



Eiclosccl find S , - 

PiCUS' ; .'. OncbsC D051DMP 

Tor oarce! r>ost — cocc-ss 
□ Mors yiO shipped de- 
livery clinrqcs ccll^cl- 
AM nn'cf!S F.O.B. Bcruon 
HyrDor, Mic\. A 20% <ltv- 
D05I1 rccuircc on nil 
C.O.D. Or-acrs. Pri-us 
subject lo ciiaioc wiiii- 
ou\ nolicc- 
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Edward Zatnall^anby 



Stereo Hoopla 

Ive been "watchhtg the stereo ads lately 
and I've been answering questions right 
and left, from the laymen and layladies 
all around me. I'm hoping, hard, that stereo 
doesn't come right out and kill itself dead, 
from sheer exaggeration, wishful thinking 
and a contempt for the average man's 
eommon sense. 

In sheer irritation I've been cutting out 
clippings fTom the newspapers and maga- 
zines and I'm ready right now to come to 
a very impartial boil — indeed, I've been 
boiling away all over the place on and off 
for quite awhile. 

I am now, of course, "sold" on stereo 
myself and am quite willing to spend all 
the time I must, in order to sell it in what 
seem to me to be its legitimate terms, in 
the interest of music listeners of all sorts. 
But I can't cope with the present competi- 
tion in the selling department. I can only 
get mad at it, because it does stereo so 
much harm. 

Stereo, like any otheT development, is less 
than perfection itself and always will be. 
In its early stages it has extra problems. 
In all its stages, from now until Doomsday, 
it will continue to be more complicated, 
more inconvenient, and to present more 
problems all around than plain, mono hi-fL 
This is nothing to be surprised about, nor 
to avoid. A reasonable human being will 
accept it — if the game is worth the candle. 
People will go to a lot of trouble and 
plenty of inconvenience — if they are con- 
vinced it is worth their while. 

Doomed Boom? 

Well, it is worthwhile, in stereo. That's 
what a lot of us now understand. But how 
the public is ever to be convinced via the 
present all-out, three -pronged offensive upon 
common sense, I do not know. It worits this 
way and all three prongs are deadly. 

(1) Exaggerate stereo's marvels out of 
all sense and proportion. (Pretty soon no- 
body wUl believe you—^right or wrong.) 

(2) Play down stereo's complications, 
disguise the extras, as if they didn't exist. 
(They do, and people find out guioTcly 
enough.) 

(3) Compromise the actual stereo equip- 
ment foT convenience, as if atereo'B basic 
necessities didn't matter. (They do matter, 
if you want stereo itself.) 

Just push hard enough on these three 
points and you'll kill steTeo as neatly as 
stereo photography was killed, a few years 
back. The parallel isn't as far-fetched as 
you might think. 

I have been taking stereo photos since 
1929 and am thus somewhat of an expert 
(and my pictures aren't bad, either). The 
medium is fascinating, rewarding, unusual, 
different — and somewhat limited. It re- 
quire* a lot more technique than you might 
think, in the taking; it is inconvenient in 
the looking, via hand viewers (but the 

10 



pictures are unbeatable, like nothing else 
on earth). Stereo projection, especially, is 
difficult and tricky. Bat it works and can 
be enjoyed immensely (as I have much 
reason to know), if you use common sense. 
But you must work at it, study it. Why not? 

All of a sudden, around 1952, stereo hit 
the big time in photography. All of a 
sudden, the same three prongs went into 
high-power action: (1) It was marvelous — 
wonderful, etc etc (2) It was so easy, so 
simple, so utterly fun. (3) You didn't need 
to worry about technical complications — 
just point your cheap camera and smile. 
For awhile, stereo buzzed happily. People 
bit, they believed, trustingly. 

Now, the entire new stereo business has 
vanished. It took about three years, and 
we're right back where we were hefore the 
"boom" — with those who really know about 
it still in there, the Teputahle makers who 
have more faith (and had it before the 
boom) still confidently selling their stuff, 
the rest all gone. 

The important thing is that stereo pic- 
tures are still wonderful, if you. use your 
head, understand the problems, the chal- 
lenges, the opportunities. Plenty of photog- 
raphers do. I take nothing else and I will 
not give up because a mere boom went bust. 
It was a doomed boom, if you wish, because 
it was so grossly, horribly mishandled by 
the all-or-nothing boys. They got nothing, 
and it serves them right. 

Is the same true of stereo sound's sudden 
big boom? 

Is it boom and bust, here too? 

All I can say is that, though the stakes 
aTe very much higher in this boom and the 
utility of the actual product much more 
general, it could happen here too, and may 
well happen if things don't settle down 
pretty Boon to a more reasonable pitch of 
intelligibility and responsibility. Stereo is 
good, out it can be run into the ground 
easily enough. 

And Soy We Did. . . 

Of course, stereo has to be sold. But, if 
I may turn to an old and very apt phrase, 
don't, please, sell it down the river. Some- 
bow, we must inject a bit of sensible reason 
into all this stereo hoopla before it is too 
late. 

Somebody will have to get together with 
someone else of a sane and reasonable 
temperament and set up a few rules and 
precepts as to what is good for the stereo 
industry — or else. 

If all stereo sound is "superb," if 
Heaven-on-earth is available at all prices 
from $4,500 to $29.95, then our descriptive 
powers are in the usual and weU-known 
advertising limbo and we might as well 
quit. 

If there aren't going to be any extras 
admitted, if all problems are to be ignored, 
then we are being brave ostriches, hiding 
f Tom something that won't hurt us a bit if 
we just look at it. Stereo problems aren't 



too much, if you face up to them and quit 
the ostrich act. 

If we are to falsify the stereo effect 
itself hy outrageous compromises, denying 
its very nature, then we can't expect people 
to accept the many legitimate compromises 
that can be made with profit and pleasure 
all along the line, getting the best out of 
each situation, reasonably and ingeniously. 
This can be done — but unscrupulous stereo 
equipment designing can kill the whole 
thing, and destroy the public's confidence 
in useful compromise — which, after all, is 
the very stuff of life. 

Our present stereo troubles begin with 
violent exaggeration and, actually, this is 
the easiest to accept. People are well used 
to simple excess of verbiage. They dis- 
count it automatically, almost as fast as 
you turn it out. We can resign ourselves to 
the superlatives (and the dangling com- 
paratives, the equipment that has "more," 
that is "better," than something always 
left unmentioned). We'll get along. 

But when the complexities and the extras 
are deliberately camouflaged, things begin 
to get bad. 

Stereo does, you'll admit, require two 
separate sound channels, one way or the 
other. What ori earth is the use, then, of 
misleading or confusing the buyer on this 
basic necessity! But that is what I see, 
Tight and left, blatantly. It's easy. Just 
advertise a one-piece "stereo phonograph," 
with a one-piece price. Don't say much 
about that second speaker, or second ampli- 
fier-speaker. Just put it in very small type 
so it won't be noticed. 

The promoter's urge towards this easy 
white lie can be measured neatly by the 
size of his small type. In some ads, it is 
virtually invisible. But a reputable adver- 
tiser shows a picture of the second system 
as well as of the first, with prices on both, 
and is content with no more tban that 
harmless little, sugar-pill word, "ONLY." 
Only $49.50 for the extra speaker — or 
maybe only $449.50. 

Just take a look at the current stereo ads 
in the magazines, if you want to cheek me 
on this. How many of them make it abso- 
lutely clear as to whether a second system 
is required and, if so, what it looks like, 
contains, costs? Some do, many don't. 

The general idea is as of old — lef s not 
and say we did. Let's bamboozle the silly 
public. Well, some of the public can be 
fooled some of the time. . . . 

Not So Separate 

But there's a more serious matter, in- 
volving one of those unfortunate inconven- 
iences of the stereo principle, the necessity 
for two separated sound sources. No sepa- 
ration, no stereo. 

Is there any argument about this? Not 
much, between you and me. We take it for 
granted that if there's to be stereo we 
must present our ears with two speaker- 
sources. We must somehow achieve separa- 
tion for any normal home listening. 

Whether it is by eight feet ot fourteen 
feet depends on the situation; if we are 
forced to, we might even haul in the speak- 
ers to a six-foot spread, but not one of us 
would be likely to call this less than a 
compromise, except in a very small room 
for very close-up listening. 

And so I find myself almost speechless 
(well, not quite . . .) when I discover that 
the problem of separation is being widely 
"solved" in very much the same manner as 
that of extra cost. Just pretend it isn't 
there. 

If speaker separation is an inconvenience 
(which it surely, is), then let's just forget 
all about it. Or almost. Let's not and say 
we did. Let's have our cake and eat it too. 
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the 
experts 
say... 
in HI-FI 



the best buys are 



World-famous 
EICO advantages 
guarantee your complete satisfaction: 

• Advanced engineering • Finest quality components 

• "Beginner-Tested," easy step-by-step instructions 

• LIFETIME service & calibration guarantee 

• IN STOCK — Compare, then take home any EICO 
equipment— right "off the shelf"— from 1900 neighbor- 
hood EICO dealers. 




Monaural Integrated Amplifiers: 
50, 30, ao, and 12-Watt 
(use 2 for Stereo) 

— i 



Monaurat Preampliliers: 
HF65, HF61 
(stack 2 for Stereo) 



Speaker System HFS2 
36" IH J !5W W * WW D 




NEW STEREOPHONIC EQUIPMENT 
HF85: Stereo Dual Preamplirer is a complete stereo 
control system in "low silhouette" design adaptable to 
any type of installation. Selects, preamplifies, controls 
any stereo source— tape, discs, broadcasts. Superb vari- 
able crossover, feedback tone controls driven by feed- 
back amplifier pairs in each channel. Distortion borders 
on immeasurable even at high output levels. Separate 
la-level input in each channel lor mag. phono, tape head, 
mike. Separate hi-level Inputs for AM & FM tuners & 
FM Multiplex. One each auxiliary A & B input In each 
channel. Independent level, bass & treble controls in 
each channel may be operated together with built-in 
clutch. Switchea-in loudness compensator. Function 
Selector permits hearing each stereo channel individu- 
ally, and reversing them; also use of unit for stereo or 
monophonic play. Full-wave rectifier tube power supply. 
5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality 
power amplifiers such as EICO. HF14, HF22, HF30. HF35, 
HF50, HF60. Kit $39.95. Wired $64.95. Includes cover. 
HFfil: Stereo Dual Amplifier-Preamplifier selects, 
amplifies & controls any stereo source — tape, discs, 
broadcasts— & feeds it thru self-contained dual 14W am- 
plifiers to a pair ol speakers. Monophonically; 28 watts 
for your speakers; complete stereo preamp. Ganged level 
controls, separate focus (balance) control, independent 
full-range bass & treble controls for each channel. 
Identical Williamson-type, push-pull EL84 power ampli- 
fiers, excellent output transformers. "Service Selector" 
switch permits one preamp-conlrol section to drive the 
internal power amplifiers while other preamp- control 
section is led free to drive your existing external ampli- 
fier, "Its performance is excellent, and the operation is 
uncomplicated."— HI-FI MUSIC AT HOME. ' 'Excel lent ■■— 
SATURDAY REVIEW Hit $69.95. Wired $109.95. Incl. Cover. 

MONAURAL PREAMPLIFIERS (stack 2 for Stereo) 
NEW HF65: superb new design, Inputs for tape head, 
microphone, mag. phono cartridge & hi-level sources. IM 
distortion 0.04% @ 2V out. Attractive "low silhouette" 
design HF65A Kit $29.95. Wired $44.95. HF65 [with power 
supply) Kit $33.95. Wired $49.95. 
HF61: "Rivals the most expensive prcamps" - Marshall, 
ALDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with 
power supply) Kit $29.95. Wired $44.95. 

MONAURAL POWER AMPLIFIERS 
(use 2 for STEREO) 
HF60: 60-Watl Ultra Linear Power Amplifier with 
Aero TO-330 Output Xfmr.; "One of the best-performing 
amplifiers extant; an excellent huy." AUDIOCRAFT Kit 
Report. Kit $72.95. Wired $99.95. Cover E-2 $4.50. 
HF50: SO-Watt Ultra Linear Power Amplifier with 
extremely high quality Chicago Standard Output Trans- 
former. Identical in every olher respect to HF60, same 
specs at 50W Kit $57.95. Wired $87.95. Cover E-2 $4.50. 
NEW HF35: 35-Watt Ultra-Linear Power Amplifier. 
Kit $47.95. Wired $72.95. Cover £-2 $4.50, 
HF30: 30-Watt Power Amplifier. Kit $39.95. Wired 
$62.95. Cover E 3 $3.95. 

NEW HFZ2: 22-Wfitt Power Amplifier. Kit $38.95. 
Wired $61.95. Cover E-2 $4.50. 

NEW HF14: 14-vVatt Power Amplifier. Kit $23.50. 
Wired $4t.50. Cover E-6 $4.50. 

MONAURAL INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 
HF52: 50-Watt Integrated Amplifier with complete 
"front end" facilities & Chicago Standard Output Trans- 
former. "Excellent value"-Hirseh-Houc* Labs Kit $69.95. 
Wired $109.95. Cover E-l $4.50. 

HF32: 30-Watt Integrated Amplifier. Kit $57.95. 
Wired $89.95. Both include cover. 
HF20; 20- Watt Integrated Amplifier, "Well-engi- 
neered" - Stocklin. RADIO tV NEWS. Kit $49.95. Wired 
$79,95. Cover E-l $4.50. 

HF12: 12-Watt Integrated Amplifier. "Packs a 
wall0p"-P0P. ELECTRONICS. Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. 
split conical bass horn. Middles & lower highs: front radi- 
ation from 8Vi" edge-damped cone. Distortionless spike- 
shaped super-tweeter radiates omnidirectionally. Flat 
45-20,000 cps, useful 30-40,000 CPS . IS ohms. HWD 
36", lSVfc". 1IV2". "Eminently musical; would suggest 
unusual suitability far stereo. "-Holt, HIGH FIDELITY. 
Completely factory-built: Walnut or Mahogany. $139.95; 
Blonde, $144.95. 

HFS1: Bookshelf Speaker System, complete with fac- 
tory-built cabinet. Jensen A" woofer, matching Jensen 
compression-driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs. 70-12.000 cps range. .; 
Capacity 25 ». 8 ohms. HWO: It" x 23" x 9". Wiring S 
time 15 rnln. Price $39.95. i 

FM TUNER 

HFT90: surpasses wired tuners up to 3X its cost. Pre- [- 
wired, pre-allgned. tcmperatuie-compensated "Tront end" . 
- drift-free. Precision "eye-tronic" :unlng. Sensitivity 5 
1.5 uv lor 20 db quieting — 6X that ol other hit tuners. 2 
Response 20-20.000 cps ±1 db. K-fo lower & multiplex - 
outputs. "One at the best huys you can get In high y 
fidelity kits." - AUDIOCRAFT KIT REPORT. Kit $39.95'. • 
Wired $65.95". Cover $3.95. 

HCO, 33-0'D Northern Blvd., L-. I. C. 1, N. V, A-1 

I SHOW ME HOW TO SAVE 50% on 60 I 

I models of top-quality equpment as [ 

I checked below. □ Hi-Fi 

■ □ Test Instruments □ Ham Gear. 

! Send FREE lilerature & name of neighbor- j 

I hood EICO dealer. 



NAME 

ADDRESS- 
CITV 



.STATE. 
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ROBERTA PETERS 
tapes her own 
recordings on 




re go 



Thai alone is not 
the reason why 
you should use 



risJ 

ferro- 
sh.ee— 



Here's why 
you should use 




It's the best-engineered tape in the world 
.. .gives you better highs... better lows. .. 
better sound all around! Saves your tape 
recorder, too — because the iriah ferro- 
siiken process results in smoother tape 
. . . tape that can't sand down your mag- 
netic heads or shed oxide powder into your 
machine. Price? Same as ordinary tape! 




Available wherever quality tape u sold. 
ORRadio Industries, Inc., Opelika, Alabama 
Metropolitan Opera starRob&rtaPetcrs is under the 
exclusive management of Hurol: Attractions, Inc. 



Let's gleefully toss out the baby with the 
bath. All we have to do is to briny the 
alta-co speaker* rit/hl up close: lor/ether. 

All — so many practical problems can lie 
solved that way! The closer tin; speakers, 
the less tlio inconvenience. While we're at 
it. we mi glit as well eat all of omv cake 
and put the two speaker systems straight 
into one cabinet. Wonderful simplification! 
Saves the entire cost of a second cabinet 
and brings stereo right down to a level 
with the uitrn-eonvenkmt monopbonio 
phono. 

This isn't fantasy at all. Before my very 
eyes, these days. I'm seeing ad after ad 
promoting what purports to be stereo in a 
one-cabinet form. And litre again, the bold- 
ness of the manufacturer is measurable by 
the degree of actual speaker separation 
toft) lie promotes as his "superb, full slereo 
realism," for the living room. 

In fact, if yon were to go by the news- 
paper ads you'd conclude thai, virtually all 
of ooi' fine, new stereo was housed in single 
cabinets. You see more pictures of single 
boxes than you do of two — because it looks 
better, cheaper, simpler. People might, be 
scared of two — so don't show them. 

The singles are of three sorts, adding 
more confusion, (a ) single cabinets which 
require a second speaker, or speaker-ampli- 
fier, discreetly unnientioned or lost in small 
type; (1.0 single cabinets with "complete" 
slereo iusides, including two speaker sys- 
tems, already built-in. and (<•) the same 
with optional (wise idea) plugs for attach- 
ing an outside second system. (That way, 
yon might hope to hear stereo). 

And to cap all of this, there is a new 
utter confusion resulting from our flam- 
boyant sales baloney of past: years — the 
multi-speaker "hi-fi." 

Then, it was "has live speakers" and so 
it did, of ail sr/cs, shapes and qualities. 
Now, it still has five speakers, or three or 
two, but nobody bothers to explain whether 
they are nil on one channel, or divvied up 
between two channels. If it has two speak- 
ers, does it have two channels; 

Who knows! I've already got into stereo 
discussions of no less than monumental con- 
fusion with people who start by saying 
■P.ut. I thought you only needed ttco speak- 
ers and this phonograph has three; so win- 
do 1 lave to get still more?" Oof! 

More reaping Of crops of confusion, more 
birds coming home to roost. It really is a 
mess, and the blame goes squarely to past 
and present publicity, which aims to sell 
hut not to instruct. OK, sell away, bat at 
your own risk. 

Grades of Degradation 

Now to be sure, there are grades of 
degradation in the picture, and even in this 
hue simplification invoiced in stereo speaker 
separation. A little, bit Of separation, for 
goodness' sake, is better than none at all. 
It ut if I may say so, the grades would seem 
mainly to lie determines! not; so much by 
the linker's conscience, in respect to stereo 
effect, as by the dictates of cabinetry. 

Fes, the big de luxe stereo "hi-fis," $&()0 
or so, rare Did woods., crafted and custom, 
manage to get a plausible separation, maybe 
as great as five feet or even a bit move. 
Depends on the cabinet. Von don't measure 
the cabinet to tit stereo's needs, you meas- 
ure your stereo to (if the cabinet. And if 
you purchase one of these costly behemoths 
(shades of 0. ('<. Burke's "eclectic phono- 
graph!") yon may thus have most of the 
glories of superb (and true) stereo sound, 
provided you sit up real close, for a proper 
stereo angle. Fine for a small room (though 
most of them, of course, go into palatial 
living rooms dozens of feet wide and long). 

Hut it's when we descend to the lower 



price levels— and to the bulk of preseut.ly 
advertised home stereo equipment— that 
the have-your-cake-and-ent-it boys really go 
to town. The lower the price, the smaller 
the cabinet, and the narrower the stereo 
separation between speakers. Compromise! 
The plain fact is that in large numbers of 
such machines there is no "compromise'' at 
all; the speakers are simply mounted wher- 
ever the expediency of the moment allows, 
nr. matter how close. 

I'll grant that there are runny shades of 
practicality and quite some degree of legiti- 
mate compromise, given the circumstances 
— such ingenuities as the swing-out speakers 
mounted in the sides of the single cabinet, 
for slightly wider separation, or the curved 
reflector systems in some high-priced one- 
piece units; also the si.'le-door reflectors, 
aiming side-mounted speakers forward at ;i 
reasonably wide separation (but not really 
nearly enough). These devices and others 
not so good tend to help with the basic 
separation problem. Other systems of aux- 
iliary speakers do even more, but put them 
aside for another discussion. 

Vou are almost shouting at ine, by this 
time, (hat obviously the only answer to the 
problems of separation is two speaker sys- 
tems in separate eabi-icts. Of course! 
Natch ! That's what any sensible, com- 
ponent-minded audiofan will do without a 
second thought and it is the only way to 
have stereo separation without compromise 
at all, It's relatively cheap, too. 

Hut the home "hi-fi" industry is hound 
and set to maintain its traditional forms 
through thick and thin (wide and narrow, 
I should say) and so it simply has to 
produce stereo Out of one cabinet, separa- 
tion or no. The wish is father to the 
thought. — -let's not and say we did. And the 
extremes of present non-separated stereo 
are something to behold, let alone hear. 

It's so simple. One well-advertised stereo 
phonograph now is boasting about its two 
self-contained 8-inch speaker systems, 
They're mounted up front in a table cabinet 
sifle by side, angled outward a bit for finer 
stereo realism and all that. This is what I 
deduce, anyhow, from the ads I've studied, 
if I have things right, this machine is no 
bigger than most ordinary table models — 
it IS an ordinary tahle mode! — and its two 
speakers, if in truth they are two-channel, 
are separated by perhaps half an inch at 
the edges! Their centers are all of nine or 
ten inches apart. Some living room stereo! 

Now just how you are supposed to hear 
the superb stereo sound generated by these 
two speakers the ad doesn't say. Natch, yon 
just listen. Hut, I suggest, if you will put 
your nose down on the table about seven 
inches in front of the speaker you may get 
some of the stereo effect. Or perhaps you'd 
do as well if you placed the machine exactly 
at H point midway between two blank walls 
about five feet npart (s.iy, in a corridor) 
and stood at the apex of the reflected 
beams. Then you might get a distinct 
sensation of stereo separation. 

Jn the average living room, I suspect. 
Owners of this fine phonograph., though 
they may re joice in the knowledge that they 
are listening to superb stereo sound, will 
actually bear none of it. But the darned 
tiling plays music, after all, and what more 
do must people want! They'll never know 
th<? difference. Or will Ui--i/) That's the big 
quest ion. 

Then, to pass on to other features, there's 
the advertised stereo phono— I think it's 
the same one — which boasts as a special 
stereo feature a separate volume control 
for each channel and a separate tone con- 
trol. Now I ask you, does this or doesn't, 
this render you speechless'? 

Here our engineers have been sweating 
their hearts out for mouths and months 
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Designed to meet the requirements of 
every specific space, budget, or decor 
problem— and every listening preference. 




offers 




to 
stereo 



1 



Leading Metropolitan Opera Star Leonard Warren converted to 
stereo quickly, easily and inexpensively . - . using a compact 
StereofleX'2* "add-on" speaker with his University- "Troubadour" 



This approach solves many problems for those already possessing a full -range 
monophonic system, as well as those planning to buy one now wiih an eye to stereo 
later. Thanks to the exclusive dual voice coil woofer used in all University stereo- 
adapted systems, only one suck woofer is needed to reproduce the combined bass 
below 150 cyclcst of holh stereo channels. Thus all three models of University 
"add-on" speakers provide a perfect match by direct connection to the original 
speaker system. Stereoflex-l'* is well suited for bookshelf installations. Slereoflex-2, 
with its narrow silhouette, makes a fine end table. Model SLC* Can be affixed to a 
wall or "lite-pole," its decorative fibreglas housing blending smartly with modern 
furnishings. Each Can also be used with any brand monophonic systcni not having 
a dual voice coil woofer, by using a University Stereo Adapter Network Model A-l, 



2 



Discriminating 
music lovers may also 
enjoy magnificent stereo 
by simply connecting 
two University "add-on" 
stereo speakers to a single 
dual voice coil woofer" 
in a suitable enclosure 



This approach offers great ver- 
satility. Since the woofer's posi- 
tion in the room is uncritical 
for stereof, it may be installed 
wherever most convenient ... in 
a small suitable enclosure, or in 
a wall, closet, etc. The two 
"add-on" speakers can then he 
placed to provide optimum 
stereo reproduction, without up- 
setting existing room decor. 



3 Noted maestro Fred Waring chose 
a pair of University RRL~ 
Ultra Linear Response speakers 
for his stereo system- 

When planning his recent cross country 
concert tour. Hi Ft Holiday, Fred Waring 
turned to University engineers for a com- 
pact, quality high fidelity speaker system 
that could overcome the acoustical de- 
ficiencies of the theatres and auditoriums 
in which The Peunsylvanians would be 
playing. The performance of the S-ll 
Ultra Linear Response speakers, main- 
stays for the system, proved so outstand- 
ing that Mr. Waring chose two of them 
for his own home. Two such identical 
speakers are an excellent stereo solution 
in rooms where they can be placed in 
reasonably symmetrical positions. All 
University systems are ideally suited for 
this purpose, because they are stereo- 
matched in production to within 1 db. 




4 



Internationally fnnted violinist 
Mischn Eltnan prefers his stereo 
all-in-one . . . he selected the fabulous 
TMS-2* , 'Trimensional' stereo speaker 
that in his words . . /'approaches the 
authenticity of concert halt performance." 

A totally integrated single-cabinet system, the 
TMS-2 literally adds a third dimension to stereo- 
phonic sound. ..the perception of depth. Designed 
to utilize the acoustical properties of the surround- 
ing walls of the room, the TMS-2 perforins far 
beyond the scope of other single-cabinet stereo 
speakers. Its ingenious combination of electrical 
and acoustical principles permits placement in, a 
corner or anywhere along a wall . . . lets you and 
any number of friends enjoy exciting stereophonic 
sound from almost any position in the room. 




WHICH WAY TO STEREO 
IS IDEAL FORYOU? 

You'll find all the answers in 
University's FREE Informative 
guide to high fidelity stereo mid 
monophonic speaker systems 
and components. Here, you'll 
find complete information on: 
how to select and place the four 
major types of stereo speaker systems . - . how to 
adapt your present monophonic system to stereo . . . 
how to choose a monophonic system now for most 
efficient conversion to stereo later . . . bow to plan 
economical ''do-it-yourself monophonic/stereo 
speaker systems. See your dealer today or write Desk 
R- l >. University Loudspeakers, Inc., 80 So. Kcnsico 
Ave., White Plains, N.Y. 

*"7 'rndcmnrk and Patent Fending. 

t/?nis jrequencies hrl.ow ISO cycles do not contribute 
to the stereo effect. 
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^ml^^tsklbh STEREO HI-FI 

knight" 

created by ALLIED RADIO 

advanced design, features, performance and styling 
outstanding for superb musical quality 
each unit guaranteed for one full year 



THE KNtGHT STEREO ENSEMBLE 




knight KN734 deluxe 34-watt stereo amplifier 
compare these "royally of value" features: 



only 

$12950 

easy terms: 
$12.95 down 



Full stereophonic and monophonic controls ♦ 17 watts per 
stereo channel... 34 watts monophonic • Separate bass and treble 
controls for each channel • 5 pairs of stereo inputs. ..input jack 
for accessory remote control ♦ DC on all preamp heaters • 
Wide range balance control ♦ 3-step loudness contour . Variable 
input loading control for any magnetic cartridge • May be used 
-on with special preamp output ■ Mar-proof 
l-elad metal case. ..solid aluminum anodized front panel. 



knight KN120 deluxe stereo FM-AM tuner 

compare these "royally of value" features: 



only 

$12950 

easy terms: 
95 down 



order from 



Separate FM and AM sections for simultaneous or separate 
operation • Dynamic Sideband Regulation for minimum distortion 
of FM ♦ Dual limiters on FM • Tuned RF stage on FM and AM • 
3- position AM bandwidth switch • Cathode follower multiplex 
output jack * Four cathode follower main outputs • Dual 
"Microbeam" tuning indicators • Illuminated 9Y,' tuning scale; 
inertia tuning with advanced flywheel design ♦ High-sensltivlty AM 
ferrite antenna » Handsome solid aluminum front panel, 
gold anodized, with beige leathertone case. 



FREE 19B9 ALLIED CATALOG 

Send for your complete, money.saving guide to the woria's iargost 
selection of hf-fl systems and components. Sea everything In thrilling 
stereo; all the new KNrGHT systems and components; every famous 
make line. For everything In hl.fl, for everything irt Boctrohics, get 
the 452-page 1959 ALLIED Catalog. FREE— write for It today. 
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ALLIED RADIO 

100 N. Western Ave., Dept. 17-A9 
Chicago 80, Illinois 
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Irving to manage two stereo signals from 
ouo set of controls ; here, nil of us critics, 
liko me, (Audio, ETC, August 1058, p. U) 
havo tried to use dual controls and have 
long since given up — and now, this marvel- 
ous new phonograph presents us with sepa- 
rate volume controls as a special feature! 
1 swoon at the mere thought. 

And tor Pete's sako, just tell me why 
anybody Would Ywatit two separnte tone con- 
trols, one for each channel ? That's perhaps 
the zaniest stereo ''feature" of the year. 
(Unless, of course, the jdc'ti was to use one 
tone control to touch up the FM half of 
an AM-FM stereo broadcast, degrading the 
FM signal to sound like the AM. Could use 
it for that.) 

I've, just had a horrible, ugly thought. 
.\ r ow I think I know why this phonograph 
is built in such a peculiar fashion. "Rather 
than design a new stereo system, the com- 
pany maybe had a bright idea: just mount 
two of the old-model phono chassis inside 
one cabinet, volume control, tone control 
and all. Hook up your stereo cartridge to 
both of them and you're in business, with 
special stereo features — hbo vidimus con- 
trols, two tone controls. I'll b etc ha. . . . 
Anyhow, it's a good way to use up surplus 
obsolete inventory. 

'l'hcn there's the now portable AM FM 
stereo radio system, two units ami yon can 
hold either of them in one hand, by the 
looks of them. For a moment, I thought 
that the single AM-FM unit was a complete 
steoreo system; it has two speaker.'; in it, 
after all, as well as two separate tuners, 
AM and FM. But this manufacturer does 
us a service by showing a second picture, 
the matching stereo amplifier-speaker unit, 
and in between the two is a small drawing 
showing both units hooked together. Thus 
incipient confusion is avoided hen 1 , at least 
for thoRe who stop to look and lfad. 

I object on principle to only one aspect 
Of this particular ad— it reads, in part, 
"Stereo ramo is here. . . ." and on the side 
it says "build a home music system around 
stereo radio." Well, maybe this is merely 
hopeful thinking. Stereo radio isn't here 
quite yet, I'd say. See jest month. Doesn't 
say whether there's a multiplex outlet in 
this unit. 

Useful Compromise 

Enuf said for the moment. I Sveln to 
have let loose my spleen for this mouth, at 
least. If you want more info of this sort 
just open the pogos of any magazine or 
newspaper. Stereo is everywhere, -md mis- 
leading confusion goes right along with it, 
in every degree from mild to blatant. 

I'll only ndd a few words of special em- 
phasis, for fear that I mar lend you off 
on an unintended track. 

I'm not against compromise in sound re 
production and I'm not against "hi-fi" 
home equipment, noiieomponent type, as 
such. I won't use it, nor recommend it, nor 
have I in the past ; but I think it continues 
to have its place, especially in the lower 
price brackets, for those who have t<> have 
the simple sort of equipment to ploase 
themselves. 

But compromise must be ingenious, con 
structive, honest, useful, if it is to be 
legitimate. Much home equipment is legiti- 
mately compromised in many iv.-ij-s, under 
the circumstances. The line' between out- 
rageous compromise and legitimate eonvpvo 
mise is awfully hard to pin down, and the 
same applies to stereo. 

No — I don't wiah to wipe the standard 
home equipment off the scene, in favor of 
our own components. Tnvpractien.1, unneces 
sary, impossible. 

But I do deplore the extremes of compro- 
mise, the extremes of misleading adver- 
(Continue/I on page 78) 
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SOUND AS NATURAL AS 




fi. &*tint 



The sighing wind . . . ihe rippling water . . . the roaring surf . . . each voice clear 
and distinct yet blending into the glorious symphony of the sea. This quality of 
living natural sound can be yours to enjoy with High Fidelity by Grommes . . . 
the natural tone of each voice . . . each instrument . . . the sparkling clarity and 
realistic depth of the live performance . . . high fidelity reproduction at its (inest. 
Grommes Hi-Fi components are craftsman-designed and assembled with jewel-like 
precision .. .built to last for years of musical enjoyment. Beautifully styled in 
gleaming gold and white set in leatherette cases. 



Visit your Grommes Hi-Fi Dealer . . . see and hear these exciting new Stereo High 
Fidelity Amplifiers, Preamplifiers und Tuners. 
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EDITOR'S REVIEW 



OUTLOOK FOR 1959 

As WE enter the new year, the one important prob- 
k l m awaiting solution is that of stereo broad- 
casting. That it will come is almost certain — in 
what form and when are still up in the air, awaiting 
PCC determination. Principal contenders in the stereo 
hassle are the systems known as the Crosby and the 
Ilalstead — both using PM multiplex, but in different 
manners. We still believe that a coin promise would 
provide an amicable solution, though the Crosby parti- 
sans insist that it would degrade quality or decrease 
the stereo service area, or both. 

Last month, RCA first and Philco later made pro- 
posals which will undoubtedly further delay any 
final determination, although it would seem possible 
that whatever is done in the FM/multiplcx system 
need not be influenced by counter proposals involving 
only AM, as the RCA and Phileo methods do. We have 
no details of the latter system, but RCA's proposal 
suggests the separate use of the two sidebands of an 
AM carrier with each modulated by one of the chan- 
nels. As presented in the publicity releases, it would 
appear that RCA thought (his to be a new and radi- 
cally novel suggestion. We think differently. As proof, 
we quote directly the last item in the Editor's Report 
in the August, 1951, issue of Atjmo Engineering : 

"One reader, Milton Saekin, writes to suggest the 
use of two channels of transmission to provide stereo- 
phonic sound in the home. These two channels could 
readily be transmitted over the stations which have 
both AM and FM facilities, and listeners with two re- 
ceivers and two speakers could then receive sound 
which should be more realistic than that from a single 
channel. 

"While the idea is not new — having been tried in 
Holland some years ago— we admit to having at- 
tempted to "sell" the idea to one of the New York 
stations with both outlets. Station agreed, program 
producer demurred. 

"On the same subject — what is wrong- with this 
idea? Two separate channels, fed by suitably spaced 
microphones, are used to modulate the positive and 
negative halves, respectively, of an AM carrier. Ordi- 
nary receivers using ha If- wave diode detectors would, 
reproduce the output of one channel or the other, but 
since the microphones are reasonably close together 
there should not be much difference in the resulting 
sound. Stereo receivers would have two half-wave de- 
tectors, of opposite polarity, followed by separate 
audio and speaker systems. Thus no changes would 
be required in existing sets unless a listener wanted 
the additional advantage of stereo reproduction. 

''One of the precepts of good engineering is that 



no equipment should be obsoleted by a change of 
standards. Tn view of recent color TV decisions, it 
appears that all standard-making agencies art* not in 
agreement with this precept. We would, however, like 
to hear Some experimental work on a dual-channel 
transmission. 7 ' 

As we now know, of course, AM/FM stereo broad- 
casting is "old hat." today, and many stations are 
doing it on a regular basis. We also know that we 
would revise parts of the earlier suggestion relative 
to reception of only one channel being satisfactory. 
However, any full-wave detector would provide a sum 
signal of both channels. Single-sideband transmission 
is not impossible, as we know, and we still believe that 
both sidebands could be transmitted with separate 
modulation on the two halves. Apparently RCA be- 
lieves so, too, but we wish the experimental work could 
have been started some years ago— by now we would 
have .stereo broadcasting, even though the FM/nmlti- 
plex system is probably better in quality. 

Calbest Electronics has proposed a system in which 
only the important stereo range components are trans- 
mitted by multiplex, the main channel — as in the 
Crosby system — transmitting the "sum" signal. Since 
the full audio spectrum is not necessary to establish 
direction, according to Calbest, this would permit the 
use of narrow-band FM-multiplex for the stereo-in- 
formation channel, which would conserve channel 
bandwidth. It would seem as though there is consid- 
erable merit in this system, and we would like to hear 
it in actual engineering tests. 

But — and here's the rub — this means more delay. 
Why not allow more experimentation, using all pro- 
posed systems? With the necessary availability of re- 
ceivers the public could decide, even if the proposing 
companies had to provide, say, 1000 receivers at no 
cost for field-trial purposes. 

One thing about hi-fi — it is never dull. 

THE SPRINC SHOWS 

This mouth we have the Rigo show in Minneapolis, 
from the lo'th to the 18th. In February we have three 
— Washington, D.C., San Francisco, and Los Angeles 
— the latter being the largest outside of New York. 
Largest in exhibitors, at least, even if not in attend- 
ance. We wonder how long th$$ balance will continue. 

The Washington show is at the Shoreham Hotel from 
February o-S ; San Francisco's is at the Cow Palace, 
February 6-9 {try to get to both of them, huh?) and 
Los Angeles' event is again at the Biltmore Hotel. 
February 16-23. 
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and the music begins 



Styled by Raymond Spilrnan 



EIGHT at the beginnings of a stereo program . , t the principle it)* 
gredient is Quality . . . and, the finest quality is only possible 
with the incomparable STANTON Stereo-FLUXVALVE Pickup. 

For the music-minded -The STANTON Model 196 UNIPOISE Arm with integraied Stereo- 
FLUXVALVE Pickup employs a precision, single, friction-free bearing which adds gentleness 
to quality. Hermetically sealed in lifetime polystyrene, the Model 196 performs in a way no 
other pickup can equal. Here for the first time is a pickup with all of the compliance, frequency 
response and distortion-free performance for the highest quality music reproduction . . . and, it 
is fully compatible for both monophonic and stereophonic microgroove records. 

For the technically-minded — Hermetically sealed, it is impervious to all dements. Exclusive 
replaceable "T-GUARD" Stylus assembly contains all moving elements and a hign quality .7 mill 
diamond with precision polish and contour. Frequency response is /tat within 2 db over (Ihe 
entire stereo recording range. Two balanced outputs Iot connection to low mag irputS of all 
preamplifiers no need for transformer or gain-stage device. Finger tip stylus pressure adjust- 
ment from 1 to 6 grams (recommended pressure is from 1-4 grams). Exclusive built-in magnetic 
discriminator uses 4 coil push-pull design— rejects hum and provides better than 20db of inter- 
channel separation. Entire assembly weighs only a fraction of conventional tone arms. Simple 
Uni-mount Installation employs a single thumbscrew and bolt. Prefabricated signal wires, 
requires no soldering for normal installations. 



The STANTON Model 371 
Stereo- FLUXVALVE Cartridge 

Identical Id tha Stereo- FLJXVALVE bull I into Ida 
Model 196 UNIPOISE. the Model 371 is ol true 
miniature desion and can be installed into all 
tans arms with standard '/a" mounting centers. 
Four terminal design provides complete versa- 
tility as it can he strapped tor 3 and 4 wire 
stereo systems as well a; vertical and lateral 
monophonic transcriptions. Ideal [or converting 
to stereo, oi (or new Installations, fully com- 
patible, on monophonic record's the Stereo* 
FLUXVALVE will flirlperlorn all Dther cartridges 
wcept the original FLUKMLW ... on stereo 
records il is peerless I 



Modal 196 STANTON UNIPOISE Arm with integrated Stereo - FLUXVALVE 
Pickup $59.85 



Model 371 STANTON Stereo- 
FLUXVALVE Cartridge $29.85 




"For those who con hear the difference " 



HM QUALITY HIGH flOCLITY PRODUCTS BY 



PICKERING & COMPANY, INC., Plainview, N. Y. 

Have you read "It Takes Two To Slareo" by Waller 0. Slanton? Revised edition now ready. Address Dept. A19 .for your Free copy. 
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How to save 77 years 




The boy Galileo sat in the sanctuary of 
Pisa's great cathedral, observing the movement 
of a lamp which had been set swinging by a 
sudden gusty draft. The chain by which it was 
suspended from the high ceiling' was of such a 
length that the arcs decreased but slowly. Strange 
thing, though. No matter how far the pendulum 
swung, its movement consumed the same time. 
Galileo made a note of that. The year was 1581. 

The old man sat at his writing desk, sixty 
years and a thousand disputes later, writing down 
a new theory. The regularity of a swinging pen- 
dulum might be combined with a spring 
mechanism to improve the unreliable clocks of 
that day. So Galileo scribbled on, and did nothing 
more about it. A number of years after his death 
Huygens took the notes and invented the pen- 
dulum clock. Seventy-seven years had elapsed since the 
boy made the observation upon which it was based: 

The creative thinker today still need not 
have a specific use in mind when, by equation of 
formula, he branches ofF from the accepted to the 
hitherto unknown. The classic invention of this 
decade, the transistor, evolved in the Bel) Tele- 
phone Laboratories as scientists sought a deeper 
understanding of semiconductors. On the other 
hand, another great invention, the feedback am- 
plifier, came from the acutely creative mind of 
one Bell engineer faced with a specific problem. 

Current Bell Laboratories activities— in such 
areas as data transmission, radar and submarine 
cable development— call for the coordinated 
efforts of all types of thinkers and all types of 
approaches. One type complements another. 

Today, seventy-seven years would not have 
elapsed between the swinging lamp and the 
Swinging clock pendulum — certainly not at Bell 
Labs, where ideas, though not rushed, are care- 
fully advanced toward fruitful application in 
national defense, industry and communications. 
An important part of this harvest is the efficiency 
of America's telephone service, unequalled any- 
where else in the world- 



BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 




www.americanradiohistorv.com 







Simple Single-Cabinet 



Corner Stereo Speaker 



The need for two speakers can be a strong deterrent against a stereo installation in very 
small rooms. This modification of a common cabinet type gives adequate separation 
when the listener cannot be more than about six or eight feet from the loudspeakers. 



C. C. McPROUD 



Many a listrxbk is faced with the 
problem of accommodating two 
speakers for stereo listening in ;i 
vooiii in which space is sufficiently .it ;i 
premium that such ;in accommodation 
becomes practically impossible. Severn) 
solutions are. of com so, open to the 
enterprising uudiofan— the simplest be- 
ing to eschew .stereo nt all. The use. of 
two small speakers in enclosures of a 
cubic foot or so rarely gives adequate 
sound quality for the discriminating, 
albeit circumscribed, listener. 

Already one or two manufacturers 
have shown speakers which depended 
£Ht the reflection of sound from doors 
openiug at the ends of a cabinet some 
five feet wide. When the doors iite closed 
the cabinet appeals to be a simple rec- 
tangular affair; with the doors open the 
sound comes; from two sources with ade- 
quate separation for all but the largest 
rooms. The originator of this idea seems 
to be Rozak, with one such cabinet in the 
line. The cover of the December, 1958, 
issue of Auuiu showed ti similar arrange- 
ment in a cabinet displayed at several 
audio shows by Bell Sound Systems, 
although Bozak speakers are also used in 
this demonstration unit. The new Uni- 
versity ''Ttimensionar' stereo speaker 
works on the same lines, although the 
doors serve to keep direct sound from 
the two mid- and high- frequency systems 
from being heard at their relatively close 
Spacing, and thus restrict the sound t<> 
that which is reflected from the walls. 
The Univei'sity model employs a single 
woofer — a twn-voice-eoil model which 
covers the range up to 180 cps, below 
which there is little or no stereo effect 
anyhow. 

The two-voice-coil speaker is, so far, 
exclusively n product of University, and 
while the use of this model would sim- 
plify the entire problem, it must be ad- 
mitted that many who are interested in 
constructing such a speaker enclosure 
might just possibly have other speakers 
available that would be suitable for the 
job at hand. There are some Stentorian 
models which have tapped voice coils, 
and these could be used if it were possi- 
ble to keep the output circuits of the two 
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amplifiers separate throughout. How- 
ever, most systems will have a common 
ground, aud this is likely to introduce 
sonic problems in phasing the completed 
unit. 

Our Solution 

Having av;iilable a corner cabinet 
which was of a suitable size for an in- 
stallation of this type, we considered the 
possibility of using the adjacent walls 
as the reflecting media, thus providing 
an apparent spacing between the speak- 
ers of a somewhat greater dimension 
than the actual physical width of the 
cabinet itself. The cabinet— a C'abinart 
"Rebel IV" — measured 21 in. across the 
front which is admittedly far from 
sufficient separation even if the speakers 



could be mounted on the edges of the 
enclosure. Figure 1 shows the cabinet in 
a typical corner, and the drawing in Fig. 
2 shows tiie actual dimensions of the. unit. 
Figure H shows what happens when the 
speaker is placed tight up against R 
corner, with a separation of »fl in. At a 
listening distance of six feet, this gives 
the same angular separation as a li-foot 
spacing does at a listening distance of 
14y a feet. If a slightly wider separation 
is desired, the cabinet may be moved out 
from the corner an inch or so. with the 
separation increasiug 2.S in. for every 
inch outward the enclosure is moved. 

The problem now eefltevs around the 
choice of speakers, the crossover fre- 
quency, and the physical construction of 
the unit. Preliminary explorations indi- 



Fig. L Modified 
Rebel IV enclosure 
becomes a cam- 
plete stereo 
speaker system in 
one cabinet, 
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eated that the only speakers that could 
bo mounted in the grille-covered side 
panels of the Cabinart cabinet were those 
with a 4-ineb dimension from front to 
back of the cabinet, which means the 
diameter of the speaker. Because of the 
demand for speakers with the largest 
possible cone area in the least possible 
height — without going to some of the 
impossible dimensions affected by Ottts 
1 decision inn mi fa ctnrer — a pro eti Ml 
type of speaker is the 4x6 iij. oval com- 
monly used in automobile sets and in 
tape recorder cabinets where spate is at 
a premium. Wince a crossover at approxi- 
mately S()(l eps was contemplated, it was 
felt that these would be adequate. 

In the woofer department, two 12-in. 
cones were selected because the cabinet 
was already cut for this size of speaker. 
Avoiding- the extremely efficient — and 
more costly— models, Philips 9760M 
speakers were chosen as having a fair 
compromise with cost and efficiency. 
These units are rated at 20 watts con- 
tinuous duty, have a voice-coil impedance 
of 6' to <S ohms, and a. frequency range of 
35 to 18.000 eps. The efficiency is rated 
as 7 per cent. 

The reason for the consideration of' 
efficiency is that most of the small 
speakers — particularly those in the 4x(i 
inch category — have efficiencies in the 
range of 2 to 4 per cent, and if there 
wars too much disparity in the efficiencies 
of the two units it would lie necessary to 
pad the woofers down considerably. 
There was still some difference even with 
the cones selected, but the padding in 
the low-frequency section was only about 
4 db for balance. For the high-f reqiiency 
cones — choosing from the same manu- 
facturer — model Al)-i!460M speakers 
were selected as being of a suitable size 
and efficiency. 

It is probable that higher efficiency 
could have been obtained by the use of a 
small horn unit, but any such models that 



would have fitted into the space available 
had cutoff frequencies in the vicinity of 
3000 eps, and while larger horns could 
have been fitted into the cabinet by 
notching and filling in the spaces around 
the horns themselves, it appeared to he 
a complicated procedure, and certsinly 
more costly. We were only aiming feet a 
stereo speaker of goad performance, not 
a hi pi-r!: one. 

Construction 

The Cabinart Kebrl IV enclosure is. 
equipped with two grille-covered frames 
at the sides to cover tin? space between 
the cabinet proper aud the side walls. 
The Rebel is essentially a bass-reflex 
unit, with the port taking the form of a 
Vi-im slot down the back. Low-f requeney 
radiation from this slot is then channeled 
along tlie sides of the cabinet, being 
reflected in the corner, and reaching the 
front at the mouths of the two wedge- 
shaped "horns" formed by the walls and 
the cabinet sides. The major nuliatkm 
from the cone is direct from the front. 
Figure 4 shows this slot, and at the same 
time shows a pattern of o/32-iii. holes — 
1.75 of them on each side — used in adapt- 
ing this cabinet to the friction-loaded 
type of enclosure proposed by Ciood- 
limms engineers and described in June 
and July, 1 056. These holes were drilled 
on one-inch centers covering an area of 
6 x 24 inches on each of the side panels. 
This treatment reduced the height of the 
second peak, around 100 eps, and gave a 
smoother response than the original 
model when used with the test speaker, 
provided most of the slot was covered 
up. Mote the on-off switch at the upper 
left corner of the figure. 

The 4xfi speakers were mounted on 
small '"baffles" made from illustration 
board (a fairly heavy cardboard used by 
artists and sign painters) about 5x7 
inches in sisie, with the oval opening cut 
out for the cone area. These bailies were 




i 

?1 - . 



fig. 2. Physical rneas jrements of fhe 
Rebel IV enclosure. 

sprayed black before installation, which 
was by four sheet metal brackets shaped 
so as to hold the front face of the bailie 
against the back of the grille cloth. Fig- 
ure 4 shows the positioning of one of 
the 4 X 6 speakers — the other being 
mounted on the ether side of the cabinet. 

Mounted adjacent to the small speak- 
ers are two .I0-ohm, 10-watt adjustable 
resistors which are used to balance the 
woofers and tweeters in each channel. 
Their location at the side of the cabinet 
alongside the tweeters was the result of 
a wrong guess — it was expected that, as 
is usual with horn tweeters which have 
high efficiency, there would hi: some 
necessary padding of the tweeters., and 
locating them in that position made the 
wiring simple as well as making the 
adjustments convenient of access. How- 
ever, it was the woofer which needed 
padding in each ease, bat the location is 
still good, even if the wiring is more 
complicated. 

A simple dividing network is employed 
with a single inductance and a single 
capacitor in each channel, giving a 6-db- 
per-octave slope on each side of cross- 
over. Against our better judgment we 
employed electrolytic capacitors, since 
'he values were quite high. The complete 
circuit of the electrical wiring is shown 
in Fit/. 5. The foriiiul;>s for capacitance 
and inductance are: 

L =: ; — • and 

i 

Sxffi 

where 

It = voice coil impedance, and 
/ - crossover frequency 
Thus for a 4-ohm tweeter aud n cross- 
over frequency of S00 eps, the capaci- 
tance value is 50 uf ; for an 8-ohm woofer 
and the same crossover frequency, the 
inductance is 1 .G nth. However, better 
matching and better balance was ob- 
tained by using an inductance of 4 mh 
and shunting the woofer with an S-ohm 
resistor, thus working the woofer as a 
4-ohm unit. Admittedly this is not an 
efficient method of operating, but sub- 
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Fig. 3. Sound 
paths from ibe 
tweeters reflect 
from the walls, 
giving stereo sep- 
aration adequate 
for close-up l : sten- 
ing. 
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Fig. 4. Mounting of one of the two 
tweeters, a 4X6 ovol Philips model. 
Note pottern of "friction loading" holes 
in the side of the cabinet, and on-off 
switch at top of slot, which is covered 
over on the inside except for 8 inches 
at the bottom. 

jeetive listening proved it to he the 
optimum arrangement for these partic- 
ular speakers and enclosure. 

The dividing network capacitors can 
he 50-jif , 25-volt non-polarized units, 
Aerovox type NP-PKS. However, these 
will not always be found in jobber 
slocks and a simpler solution would he 
to use diial-oomnion-negativc units with 
each section having a capacitance equal 
to twice the required value (since the 
two sections are in series) and Using 
only the two positive leads for the con- 
nections, disregarding the coin moo itera- 
tive. Capacitors of this type are rated at 
150 volts, and the following numbers are 
catalogued: AeroVox l'HS. Mallory 
2X52:1 CornelKDuhilier BB ItD-iOlOIo.' 

The 4-inh inductors amy be obtained 
ready wound from 0 & M Coils, 3016' 
Holmes Ave.. Iluntsville, Alabama — S 
newcomer in the field but one which has 
been needed lor some time, (.'oils are 
available in small increments from .05 
lull up to 1 mil, and in .25-mh steps up 
to 12 mh. They are wound of No. .1.7 wire, 
taped, and varnish dipped ami baked. 
For the real do-it-yourselfer. 4-inh coils 
may be wound with :M0 turns of No. 17 
wire on a form made of wood circles 
assembled on a l 1 /^-' 11 - round core 1% 
in. in length. The coil ton ns should lie 
Assembled using brass or aluminum 
screws, and or.ly brass or aluminum 
screws should be used to mount the 
linished coils. 
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Final Adjustment 

In order to make it possible to phase 
the completed speaker, the two channels 
are kept entirely separate in the speaker 
itself — using' a four-terminal connection 
strip for the. leads from the amplifier, 
nital-ehanncl amplifiers will have a 
common ground for both outputs, aud 
Stent if separate amplifiers are used it 
is likely that there will he some point in 
the system where, the grounding will 
firmly establish the phasing of the out- 
put circuits. Once the polarity of tile 
speakers is determined, two of the four 
terminals ran he connected together, and 
so a 3- wire connecting cable may be used 
to the amplifier. Phasing between woofer 
aud tweeter in each channel is equally 
important, and is best done by putting 
an SOO-eps tone on each channel sep- 
arately and aK the ear is moved from in 
front of the woofer to the tweeter there 
3uOU)d be a continuous sound, with tt6 
null in between. When this condition 
obtains, the woofer and tweeter are in 
phase and should be connected perma- 
nently. 

After each section is phased ;\iid the 
variable resistor adjusted for balance 
between lows and highs, both sections 
may be connected to the amplifiers and 
(he stereo phasing checked. Feed a tone 
of about 500 cps to both channels in 
phase. — pre font My from a mouophonie 
test reeurd so as to be sure of the phas- 
ing of the source — nnd again move the 
ear, this time from in front of one of the 
wo:>fers to the front of the other at a 
distance of about three i tidies from the 



cabinet baffle. The tone should again 
appear to he continuous as the ear is 
moved. If the speakers are out of phase 
there will be a null between thein. 

Once the phasing' is completed the 
speaker is ready for use. Placed in a 
corner about 1 inch from the two ad- 
jacent walls, there will be a separation of 
approximately three feet, which is pass- 
able for listening at distances of not 
over six feet. The highs bounce off the 
adjacent walls and establish the stereo 
separation ; the lows eoioe from the 
center, since they emanate directly from 
the front of the cabinet with one woofer 
directly above the other. As a second 
stereo speaker system wo have found this 
to be (piite satisfactory, and while not 
comparing too favorably with a spacing 
of 8 to .12 feet, it must be remembered 
that the original specification was that 
the unit was to be listed for dose-up 
listening. Over-all quality is excellent. 

Many enclosure types can be modified 
in a similar manner, and those willi 
wider fronts will give improved separa- 
tion. Suggested speakers of this type are 
the Electro- Voice Regency and Empire 
models. University Troubadour, and 
others of similar physical design. Those, 
however, require cutting into the wood 
sides to install the tweeters, and would 
necessitate some means of covering up 
the, openings. 

This modification is not claimed to be 
the ultimate in stereo speakers, hut it is 
believed that for its limited application 
it does give the effect desired with a 
minimum of space requirement. 
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CHANNEL A 



CHANNEL B 




CHANNEL A 



INPUT 
TERMINAL 
STRIP 



Com. Ncg. 



4 mh 



CHANNEL 9 



3d 



3d 



PHI UPS 
AD 3460 M 



WOOFER 
PHILIPS 

9760 M 



TWEETER 
PHILIPS 
AO 3440 M 



PHILIPS 
97*0 M 



Fig. 5. Wiring of stereo speoker showing two dividing networks, balancing resistor, 
and on-off switch, which is reached from over the top of the cabinet. 

21 



www.americanradiohistorv.com 



Direct-Reading Damping 
Factor Meter 



W.H.ANDERSON* 



The importance of damping factor to modern amplifier design makes it desirable 
to simplify the measurement of this parameter at any frequency and at a wide va- 
riety of nominal impedances. The author describes an instrument which will do this. 



The internal BESISTANCE of any de- 
vice is an elusive quantity to measure 
because we can. generally only ascer- 
tain it indirectly as the qnotient of the 
voltage change over the current change 
when the load is altered in some known 
manner. The inaccessible internal voltage 
generator is assumed to have a constant 
EMF. In the case of an andio amplifier, 
the load disturbance may react signifi- 
cantly on the internally generated 
voltage and doubts will he cast on the 
final results. This is particularly true in 
low-sottree-resistance units where small 
changes in load resistance do not suffice 
to give readable changes in load voltage 
and/or current and (perhaps in des- 
peration) the load is taken from open 
circuit down to a value that will produce 
half the open circuit voltage. This latter 
value may be a fraction of an ohm 
which is far from a normal load. 

If we quite arbitrarily take ten per 
cent (in the same general order as the 
speaker impedance change with fre- 
quency) as the maximum load change 
permissible, the reaction on the amplifier 
should not be excessive. On the basis of 
this assumption, a meter has been de- 
veloped that will indicate the damping 
factor directly. 

Noting Fig. 1, and taking a 4-ohni load 
case as an example, the VTVM can be 
adjusted to a full-scale sensitivity of 
0.25 volts. The VTVM scale may be 
calibrated on a power basis with full 

* 484 Oiurch St^ Apt. 416, Toronto 5, 
Ont., Canada-. 




VTVM 



Fig. T. Basic initial circuit based on (he 
author's article in the September, 1958, 
issue. 
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Fig. 2. Second step in measurement of 
damping factor involves changing of 
load by 10 per cent from nominal value. 



scale at 1 watt. If the load is now 
changed to 3.6 ohms total as shown in 
Fig. 2, the total current will likely rise 
and the voltmeter across the 0.5-ohm 
resistor will also show greater deflection. 
If, however, we simultaneously shift the 
VTVM to a voltage dividing circuit as 
shown in Fig. 2, we could force the 
meter indication to be the same as before. 
If the source resistance were zero, the 
voltage across the 0.5-ohm resistor would 
rise to 10/9 its former value and, if R, 
were 10K and B t 90K, a full-scale 
VTVM indication would just be regained 
by having the B, arm at its bottom 
position. At the other extreme, were the 
source resistance infinite, no change in 
load current would occur and B l would 
be at the top to give full scale indication. 
The dial on B, can therefore be cali- 
brated in terms of internal resistance of 
the amplifier feeding the 4r-ohm load. 
While the argument so far has been 
based on full-scale indications, it follows 
that all it is necessary to do is to make 
the voltmeter indications the same by 
adjusting J?, when the decrement of load 
resistance is taken. Of course the VTVM 
scale may be calibrated in power units to 
a high degree of accuracy thus increasing 
the utility of the instrument. 

These measurements can be conducted 
on whatever frequency component can 
be transmitted through the amplifier. At 



high frequencies, the internal 'resistance 
may indeed be an internal impedance but 
comparative checks will still be of value. 

To make the instrument as flexible as 
possible, three additional terminations — 
8, 16, and 500 ohms are available. These 
have suitable voltage divisions so that 
0.25 volt appears at the VTVM for a 
1-watt amplifier output. When more 
than one load-resistance range is fitted, 
it is obvious that calibration in terms of 
internal resistance is no longer practical. 
Instead, the proportion Ruia&/Rinternai = 
Damping Factor is both more convenient 
and is in line with current terminology. 

One watt full scale would clearly be 
inadequate to handle many amplifiers. 
Two more scales were added — 10 watts 
and 100 watts full scale. This entails the 
use of quite husky resistors for the load 
and since the target accuracy for these 
items is 0.1 per eent poses quite a pro- 
curement problem. 

The mathematical details of this ap- 
proach to the problem are gathered to- 
gether in an appendix and it is there 
shown that the damping factor obtained 
hy this method is not a function of the 
particular load impedance used or what 
proportion of it is used. This simplifies 
the general design since only one meas- 
urement apparatus is required regardless 
of the number of different terminal 
resistances and power levels it is decided 
to accommodate. 



Construction 

Figure 3 is a schematic of the entire 
unit. Some small changes in expected 
values perhaps merit mentioning. On the 
500-ohm position, the shunting of the 
power switch Detwork on the 5.6-ohm 
resistor is significant, necessitating it 
being raised to the value shown. Simi- 
larly the B,-B t network tends to load 
the power switch network on the 10-watt 
position demanding small changes in 2? 4 
and B s . 

Apart from the load resistors, the de- 
vice consists of a 12AU7 in a eonven- 
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Fig. 3. Complete schematic of direct-reading dampi ng-foctor meter, 



tional VTVM circuit with i full-wave 
rectifier to a 50 micro inn pi; re meter. 
This will indicate power on 8, (function 
switch) position one. On function switch 
position two, the I2AU7 acts as a normal 
amplifier driving another 12AU7 (two 
halves paralleled) which in turn feeds a 
full-wave rectifier with variable delay 
voltage controlled by Ji s . R.. is then set 
so that the mieeoammeter indicates any 
convenient value — generally half scale. 
(Note: Tlie schematic shows a 6BJ8, 
which incorporates a triode & two sepa- 
rate diodes.) 

When the function switch is moved to 
position three, the ] 0 per cent decrement 
is taken oil the load and the grid of the 
first 12AU7 is switched to the arm of R,. 
11, is then varied to yield the same micro- 
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Fig. 4. Relative spacing of damping fac- 
tor indications on meter dial. 
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ammeter indication as before — this im- 
plies the same voltage to the amplifier as 
before — and the damping factor tali be 
rend off the if, dial. 

The heart of:' the system lies hi tin? 
selection of R t and 7?,. The appendix 
shows that the littmpiny Factor ■= ( I - 
K)/K where. K is the fraction of J}, 
that is below the arm. A few calculations 
on this basis indicated that, for reason- 
able dial spacing on if,, a log tapered 
potentiometer must be used. Further re- 
flection indicated that it is not necessary 
to have J$p=.eo on the scale and that it 
might ease the scale crowding to have 
the highest reading hi the order of 100 
which j.s adequate for most situations. 
Infinity will be suppressed if li.j is 
more than nine times if,. .In the proto- 
type unit, R. 2 measures S9,9S0 ohms and 
R, is 9850 ohms. To keep in line with the 
mathematical development, it is neces- 
sary to iimffme that R, is one-tenth the 
sum of M, and It, = 99S3 ohms and B 3 is 
the balance, or S9 ( 847 ohms. For a 
damping factor of 2, /C= I /s, or the re- 
sistance between nnsi unci ground (rest 



of circuit disconnected) will he {6083/3) 
+ 89j8d7= 93 J? S oii«s. On this basis, 
the instrument was calibrated. The rela- 
tive dial spacings have been put into a 
straight line in Fig. 4 to give an idea of 
the dial resolution. 

Figure 5 shows the damping factors as 
wad from this meter ;it various power 
levels on a good commercial Class AB 
amplifier with voltage feedback. While 
these were taken at 1.000 eps., the factors 
at 30 and 20,000 eps. are only fraction- 
ally smaller. The drop of damping factor 
when the amplifier goes from Class A to 
AB to B is clearly evident. This ampli- 
fier also has facilities to switch in nega- 
tive current feedback if desired. The 
expected sharp dro-i in damping factor 
is quite obvious. 

Early Developments 

It might he worthwhile to mention 
several schemes fcb;it were tried and later 
abandoned in the development of this 
meter. Initially, it was thought that the 
VTVM (power meter) alone would be 
adequate to enable "matching" of the 
voltages. The changes of voltage were 
found to he so small for 10 per cent 
change in load resistance that the settings 
of R, were miteU too sloppy. Had this 
simple arrangement been satisfactory, it 
would have been possible to carry out 
the original intention of using electronic 
readout by switching R, and if^ into a 
bridge operated from (iO-eps a.c. and 
then use the VTVM to read out t-W 
position of R, as a damping factor. 
Later when it was found necessary to go 
to more elaborate means of voltage 
comparison, it was reluctantly decided 
to use a hand-calibrated dial on R,. 

When searching for a very sensitive 
voltage -change meter, the infinite impe- 
dance detector came to mind. This had 
to be abandoned for two reasons both 
associated with noise. To keep the grid 
noise down to a reasonable value, it was 
necessary to change from resistance- 
capacitance to transformer coupling to 
the detector. Even then the noise from 
ih-& amplifier under test masked the 
(C-onl iiiHprl nn poi/e 77) 
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Fig. 5. Typical damping-factor curves 
measured on good Class AB amplifier at 
different power levels and two feed- 
back conditions. 
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Transistorized Remote- 
Broadcast Amplifier 



C. M EDMONDS' 



Simplifying the design and physical construction of a transistor amplifier provides an 
ideal remote unit for sport announcing and other single-microphone applications. 



Wk suppose that every day in this 
con » try sonic manager or super- 
visor tun is to an engineer and 
says, "Design an electronic widgit that 
frumples every twenty minutes.'' And 
the engineer does. This remote amplifier 
didn't happen that. way. The story has 
two parts. Both started nearly four 
years ago. The tirst part concerns Dr. 
.lohn Vii'torcen (who founded the Yic- 
toreen Instrument Company of Cleve- 
land, Ohio. Dr. Yirtoreen decide to build 
(he best possible hairing aid. He formed 
a small group of technical men to work 
up a new hearing' aid, to do it from 
scratch, to do it with transistors, and 
ftboV<! Jill, to h&ve a really good fre- 
quency response from microphone to car 
button. It may jar a few of the high- 
iidelity engineers who read Audio to 
know that Hie research group of Vieon 
(the new company was formally Vicon 
Instrument Company of Colorado 
Springs) found nothing manufactured 
in this country at that time that had 
less than 10 per etmt distortion at, say. 



Fig . 2. Frequency 
response of com- 
pleted amplifier 
compares with 
many a more con- 
ventional remote 
ampl if ier . 
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* Radio Station KCM.X. M anil on $$ftHg$ 
Colorado. 



«S00 cps nt a i-milliwi:tt output. At that 
time the average over-all response I with 
controlled response in the microp ione 
and buttons) was from 501) to possibly 
2500 eps. Thus Vicon had a relatively 
simple .job in establishing its design pa- 
rameters. They were, essentially: a (lat 
amplifier from 70 to 15,000 cps, and less 
than 'A per cent distortion at 10 mw 
output. The result is the six transistor 
amplifier shown in ihe attached draw- 
ing. Microphones and ear buttons proved 
to be much more of a problem, The best 
small microphone at that time was the 
crystal. It offered Ihe widest freipumry 
range, but was the most: difficult to match 
to a transistor input. This particular 




Fig. 1. Transistorized remote amplifier, manito- earphone, and microphone and 
case all add up «a a single pocketful. 



problem at Vieon was compromised by 
using four crystal microphones, con- 
nected in parallel across the input stage. 

The ear button is a research project 
all its own. Some of the hearing aid 
manufacturers used buttons with reso- 
nance as high as 20 db at 1000 cps to 
get over-all high efficiency. Vicon finally 
settled upon the Danavox unit. This but- 
ton, in the damped model, has a reason- 
ably good response from 50 through 

4000 cps. 

At about the same lime KCMS was 
adding: AM to its facilities. We were 
planning to do a number of sporting 
events from Manitou Springs High 
School. This included some traveling to 
other schools in the league. It should be 
noted here that in Colorado very small 
school systems are the rale, not the ex- 
ception. The high schools in our league 
average an enrollment of several hun- 
dred. These small school systems are 
lucky to have a football field; bleachers 
are extremely rare, never more than two 
sections; and press boxes (with or with- 
out power) fire dreams of the journalism 
student's forthcoming college days. Thus 
we needed a light batteiy-operated am- 
plifier and a short announcer. The an- 
nouncer had to be short so as not to ob- 
struct the view as he ran up and down 
the side lines calling the plays. The am- 
plifier had to he low in microphonics 
because of the enforced activity de- 
scribed in the preceding sentence. This 
effectively ruled out Hie small battery 
tubes. What were the possibilities of 
transistors? Then we remembered that 
during our under-graduate days we had 
worked with Bill Holmgren, now Chief 
Engineer of Vicon. We talked with Bill 
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about the possibility of modifying the 
above. {Inscribed heaving aid to broadcast 
work. Bill supplied us with a model 
damaged in shipping- to try out. Thus 
began a year of development, work, the 
photos and drawing being tine final re- 
sult. The lirst attempt, was to use the 
amplifier "as is." This had the push-pull 
output transistors with the collector 
voltage fed by two resistors. This worked 
very nicely around Manitou Springs. We 
tried it on our city council broadcasts. 
It produced some of the most intelligent 
sound we have ever done, and the aver- 
ago level of 1 milliwatt was adequate 
for local woi'k. We found two objections 
to this, however. First, the average an- 
nouncer felt silly holding out n case the 
size of it king-size pack of cigarettes for 
people to talk into during an interview. 
Second, the 1 milliwatt was satisfactory 
for local work, but Toll Test usually 
asked for more level on the out-of-town 
Raines. So the first major modifications 
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Fig. 3. Distortion of amplifier is Stiff*' 
ciently low for any voice application. 



were to remove the four crystal micro- 
phones. This space, was used to install 
a UTC output transformer. This raised 
the output to as easy phis 12 VI". It 
permitted a small pad to be placed be- 
tween the output transformer and the 
line. The use of the external low-imped- 
ance microphone permitted the input 
stage to work at high efficiency. Firjti.re 
] shows the final appearance of the unit 
— externally. Suddenly we hs»d gain to 
burn. This was a problem. We would 
set the announcer up, turn him and the 
amplifier on, work into a dummy load 
with a VU meter, get everything set and 
send him on his way — only to have him 
nudge the gain control and be lost or 
horribly distorted. This brought about 
modification number three. We ran feed- 
back from the output to the top ol' the 
gain control. Selectively we induced the 
over-all gain of the amplifier to a point 
that only a really hot microphone and 
a loud bellow WOTlS overload if wide 




CAPACITANCE IN yf 
TdANSiSTORS-RCA 2N105 

MICROPHONE INPUTS 
Lt> Z - (50-500 ohrm) 2 and 3 
Hi Z- I ani 2 
Do not connect 3 lo shield 



Fig. 4. Complete schematic of remote amplifier. Distortion is less than 2 per cent at 
t- 12 dbm output, and noise is — 120 db. Al I transistors are RCA 2N 1 05's. 



open. It also made a great improvement 
in the response, Fig. 2, and tin- distor- 
tion— l^ss than 1 pet rent from 50 to 
1.1,(10(1 eps. Fig. IS. Most of the fnprove- 
ment was on the low end. The feedback 
level seleeied works out in such a manner 
that a W1C Salt Shaker, an RCA Jr. 
Velocity ( inridently, the input of about 
3000 ohms is high enough that it does 
not load a ,1V) or most of the modern 
low-impedance jobs produce a nice fl-Vl: 
level with an average announcer at a 
mid-point gain setting. 

The earphone was too good for 8>-VU 
ortput, however; it fairly rattled a nor- 
mal person's car. So wc added a resistor 
to bring it down to a comfortable level. 
An unexpected pleasant result was the 



rising characteristic. It helped to under- 
stand flic studio on "cue" in noisy re- 
mote areas. The little light bulb — a OK 
surgical lamp — to test the batteries was 
an Original idea of Yieon. It's quite sim- 
ple and most effective. Xormal battery 
life is 200 hours plus; normal east of 
batteries is $3.00 list. This figures out 
to around one cent per hour. 

Another difficulty turned up during 
(lie fall. When the sun drops behind the 
Rockies in November in Colorado, the 
temperature will drop as much as 30° 
in nn hour. This happened . . . and we 
were on the receiving end of a game 
from our home Held. We grabbed our 
second amplifier and drove down to the 
field, ft worked for about fifteen minutes 




Fig. 5. Completed amplifier with some of the component parls shown separately. 
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Again the themistor is for temperature 
compensation. The two crystal diodes 
serve to prevent the coupling capacitor* 
from charging during the positive un- 
wanted half of the signal. The volume 
to the earphone is redueed by the 5600- 
ohin resistor to give a comfortable level 
at + 6 VTJ output. The earphone is manu- 
factured by Danavox Company of Den- 
mark, is magnetic, and has a reasonably 
good response from 50 through 4000 ops. 
The resistor causes a somewhat rising 
characteristic. The amplifier will operate 
with less than 2 per cent distortion at 
+ 12 VU. The distortion will rise rapidly 
at temperatures below 32° F or above 
110° F. It is suggested that the amplifier 
be worn ou an inside shirt pocket in 
freezing weather. 



Operation 



Fig. 6. Interior view of amplifier. Battery compartment is at right. 



Turn edge of amplifier with volume 
ntrol up. Press button below volume 



aud then it too had 10 per cent distortion 
(or more.). Bill then installed the second 
thermistor to help overcome this, but 
if yon build one of these units, keep it in 
the shirt pocket on cold days, and on 
days the temperature rises over 110 - 
well, that's our next research problem. In 
the next paragraphs you will find & 
complete technical description of the op- 
eration. We would like to thank KOA~ 
AM-TV of Denver and the other Colo- 
rado Broadcasters who helped with field 
tests. Collins Radio, too, has assisted. 

Theory of Operation 

The amplifier consists of six selected 
transistors in the circuit shown in Fig- 
-1. The fi.i-iit stage is operated as a class 
A amplifier. It has a thermistor in the 
cathode for temperature stabilization. 
When a balanced low-impedance input 
is used, the signal is impressed on the 
base through a 2-^tf capacitor (isolation 
of do) and the emitter. When au un- 
balanced high-impedance input is used. 



Hie signal is impressed through the 2-jui 
capacitor und ground, so the first stage 
is then operating as an emitter follower 
with an input impedance □£ approxi- 
mately 250 K ohms, This explains the 
note as to why the black wire must not 
be grounded. It would short the emitter 
to ground or no bias condition. The gain 
Cor the balanced input is approximately 
10 <lb higher than for the unbalanced 
Condition. The output of the first stage 
is coupled from the emitter to the second 
stage by another 2-^J: capacitor. The 
second stage operates as Class A, with 
emitter degeneration as does the third 
stage which is coupled conventionally to 
the phase-splitter stage. Negative feed- 
back, from two balancing resistors across 
the output trans former, is introduced to 
the top of the gain control at the input 
of the. third stage. The phase splitter has 
a thermistor as a part of the emitter 
circuit to ground. The voltage drop 
across this thermistor is the bias for the 
final stage, which operates in Class B. 




Ti 

control up. 
control. If light glows inside hole, bat- 
teries have 12 or more, useful life hours. 
Connect micro phone, adjust gain control 
for comparable volume to regular tele- 
phone. This will deliver an average of 
+ 6 VTJ to the phone line. (With most 
microphones this level is with the red 
dot by the button.) The amplifier will 
work with any microphone from 30 ohms 
through high impedance. For low-im- 
pedance mikes, connect the white wire- 
to pin 2 of Am phenol or Cannon plug, 
black wire to pin 3, und shield to pin 1. 
Do not ground black wire to shield. For 
high-impedance mikes, connect "white 
wire to center conductor and shield to 
outer conductor shield. Tape black wire 
so it is not i«nnccted to anything. Con- 
nect telephoue line to two outside ter- 
minals (note that they arc insulated from 
case with red fibre washers) . Ground 
may be used bat it is not required. 



Construction 

Figure ;>, 6, and 7 show the internal 
arrangement of the amplifier. The two 
printed circuit boards are mounted back 
to back, spaced apart about % in. The 
numbered terminals indicate microphone 
input connections. The rough symbols 
for batteries indicate the polarity in 
the four units should he placed. 



■ 




Fig. 7. Details of the two printed-circuit sections which are mounted back io boctc. 



Conclusion 

Several years ago we bad the privilege 
of writing for this maga/.ine. We con- 
cluded our article with a note that we 
would be pleased to answer any corre- 
spondence. Many engineers across the 
country dropped us notes with fine sug- 
gestions and ideas. We would like to 
end this article the same way. Between 
Vicon's Bill Holmgren and the. author, 
we will try to answer your letters. ^ 
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New High Fidelity Loudspeaker 

Enclosure* 

DR. W. J D. VAN DIJCK" 

A modification of the "organ pipe" type of radiator results in wide-band 
performance and good low-frequency reproduction from 8-inch speakers 
without the resonant peaks which usually accompany this type of enclosure. 



IT id mCNUKAI.LY KN-dWN tlmt a good 
loudspeaker ftnajoSm* must enable the 
speaker to radiate sound energy 
equally well over the whole audio-fre- 
quency range. This implies th.'it the en- 
elosure be so designed that it has several 
particular properties: the enclosure, 
should depress the natural resonant fre- 
quency of the speaker which exists, usu- 
ally, at about 50 or 60 eps, in order to 
remove the "boomy" low-frequency re- 
sponse and the consequent deterioration 
of the transient response of the speaker: 
the enclosure should handle the baek 
radiation from the speak er cone in a 
manner which avoids destructive inter- 
ference with the forward radiation, es- 
pecially at the lower frequencies; and 
the enclosure should add no resonances 
of its own in the audio-frequency range. 

It is also known that a more, realistic 
concert-hall effect will result if the re- 
produced sound, is made to approjieh 
the listener from a broad front, as in the 
original concert performance. This ef- 
fect can be obtained by using two or 
move spaced loudspeakers, driven in 
phase with each other. What is not so 
well-known, however, is that the sound 
wave should approach the listener ns if 
it emanated, from a slightly elevated 
source. In a concert hall the normal to 
the sound front tends to dip into the 

*TJ. S. Patent 2,83 0,448. 
** The Tlayue, Netherlands.. 



Fig. 2. Electrical 
impedance of the 
enclosure with a 
typf.cal 8-ineh 
speaker. 
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absorbing audience, so that the sound 
emanates from an elevated virtual source, 
and this effect is usually enhanced by 
the reflection characteristics of the back 
wall of the concert stage. To obtain this 
effect in a borne, therefore, the loud- 
speaker should be mounted at a moderate 
elevation above the listener's level, with 
the speaker axis tilted downwards 
slightly. A further benefit from this 
type of mounting is (hat, there will be 
no obstructions between the loudspeaker 
and the listener, hence the high fre- 
quencies which radiate as straight beams 
from the speaker cannot be blocked by 
furniture or by other listeners; in many 
installations where the loudspeaker is 




Fig. 1 . Two of 
the aufhor's en- 
closures mounted 
on □ wall in a po- 
sition which would 
be suitable for 
stereo. 
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placed near the floor, smi/low zones for 
the high frequencies exist which make 
the high-frequency performance of 
otherwise high-fidelity equipment com- 
pletely illusory. 

The conventional type of loudspeaker 
enclosure would he too large and too dis- 
figuring to the average room if it were 
used in a manner which would satisfy 
all of these conditions, especially if the 
feature of multiple sources were desired. 
A study was therefore made of the pos- 
sible types of smaller enclosures which 
would be satisfactory, and which could, 
in addition, be inexpensively and easily 
constructed. This study revealed that a 
small enclosure, whose fundamental res- 
onance could be made to eomcide with 
that of the loudspeaker cono, a radiating 
cross section about the same as the loud- 
speaker and whose volume could be 
closely coupled acoustically to the 
speaker, appeared to he the straight 
closed organ pipe. Although the general 
mathematical problem of computing the 
minimum volume for an enelosure of 
specified properties is extremely diffi- 
cult, calculations made for different con- 
structions of same resonant frequency 
and radiating cross section indicated 
that the closed organ pipe is the smallest 
enelosure or, at least, very close to the 
smallest enclosure possible. 

The straight organ pipe requires some 

(Continued on pay. 69) 
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Magnetic Counter-an Essential 

Component 



JOHN E. TURNER 



Although somewhat more complicated than the use of a simple elapsed-time meter, 
many constructors will have many of the parts for this type of device in the "junk 
box" and will enjoy working out the details of construction indicated by the author. 



SSitiouS Avmoiwss almost invariably 
employ diamond styli in Shell! music, 
systems and, although their lon- 
gevity is fill' greater than that of any 
other material known to the art, diamond 
needles do eventually develop flats- which 
can damage the intricate pattern of 
grooves on LP records. The life of a 
diamond .stylus is variable, depending 
on the quality of the material and the 
degree to whieh it has been polished. 
Estimates vary from 800 to 2000 hours; 
however, 1000 hours seems to be a good 
average. 

It is recommended that styli be ex- 
amined at approximately half-life and 
again at expected time of replacement. 
This, at once, presents the formidable 
problem of knowing just how long the 
stylus has been used. Most persons can- 
not rely on their memories to maintain 
a cumulative record of playing time, 
hence the need arises for the develop- 
ment of a suitable mechanical system to 
record this data. The primary requisites 
of such a mechanism are : 1) accuracy, 
2) reliability, 3) convenience, and 4) no 



Fig. 2. Top view 
of turntable 
showing flush 
mounting of 
Counter. 




effect on the 
music, system. 



normal function of the 
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The counter described below is tli« 
culmination of nearly two-years' de- 
velopment and testing and incorporates 
all the aforementioned requirements. 
The unit counts each record side as it 
is played and cumulative playing time 
is calculated by simply assigning \m 
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Fig. 1. Complete schematic of photo-reloy circuit. 



arbitrary value, .SO minutes, to each side. 
The playing time of most discs is well 
within the iiO-iuinute period, thus allow- 
ing a safety factor. 

The device illustrated in the accom- 
panying photographs is specifically de- 
signed to operate with a Kerranti ami, 
but with some modifications can be 
adapted to function with most- com- 
mercially available transcription arms. 
Although not attempted, if is conceiva- 
ble that this counter mechanism can Ik- 
used with an automatic dlisngw, if de- 
si ved. Because changers tend to be of 
more rugged construction they lend 
themselves better to a design involving 
a direct mechanical linkage, and possibly 
the photo-relay may be dispensed with. 
The purpose of tins discussion will lie 
to describe the installation illustrated 
in rather general terms and leave spe- 
eilic applications up to the ingenuity of 
the individual audiofma. 

The counter installation ennsists of 
three main components : I ) magnetic 
counter, 12) photo-relay, and 3) mechan- 
ical linkage between the Wtm and reiny, 
A complete list of all parts and com- 
ponents is included at the end of the 
article fur the convenience of the reader. 
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Fig. 3. B~ttom view of mounting board 
showing mechanical linkage between 
photo reloy and base of transcription 
arm. 

This is, of course, subject to change de- 
1 >(. j iifli tic"- on the design of the specific: in- 
stallation. 

The magnetic counter should be of the 
reset type, for obvious reasons, and 
should have a minimum of four places. 
The component illustrated, it tuny be 
observed, has six fig-ores. It. was pur- 
chased for reasons of economy ; this unit 
is standard and counters with, for ex- 
ample, only four figures are made only 
on special order and naturally the addi- 
tional cost would be prohibitive unless 
one were purchasing g sizable number 
of units. 

Description 

Tile photo-relay mechanism is of the 
conventional type which Is activated by 
an increase in illumination. A brief 
analysis of the schematic. (Phj. .1.) shows 
that when light strikes the cathode of 
the photo-tube the current flow causes 
a voltage drop across R. and this in turn 
drives the grid of (he relay tube (Type 
'2050) positive. The relay tube thereby 
becomes conductive and actuates the re- 
lay. If the resistance of the relay fe not 
high enough it may be necessary to place 
a resistor in series with the relay and 
line voltage. The magnitude of this must 
be determined experimentally, hut 
should be of such value so that the re- 
sultant current flow will not exceed 
either the rated output of the relay tube 
or the capacity of the relay mechanism. 
Occasionally it may be necessary to shunt 
the relay with a capacitor (J -5 jef) to 
prevent chatter. The values presented on 
the schematic will provide satisfactory 
operation under normal circumstances. 
The potentiometer, J?.., permits critical 
ad justment of the relay mechanism. This 
is in addition to the coarse adjustment 
provided by the design of the mechan- 
ical linkage. All (his will be explained 
later. 

All components, with the exception of 
the counter itself, may be mounted on 
a standard aluminum chassis (5" x 7" :-: 



Li") providing an orderly and compact 
arrangement. 

A (l_!7 phototube was selected for 
this installation, in spite of the fact that 
it is designed primarily for sound repro- 
duction work. The low anode current 
may be cited as its greatest disadvantage, 
as the adjustment of circuit values is 
perhaps rendered somewhat more diffi- 
cult, lis advantages, on the other hand, 
are several: 1) low cost, 2) low voltage 
requirements. '.',) gurn\ sensitivity, and 
■1) directional characteristics. It works 
very nicely with the illumination pro- 
vided by a () -vi ill bulb drawing only 
0.2') (mips. 

Construction 

A departure from conventional chassis 
layout will be noted in that the filament 
transformer is mounted inside. Normally 
this location would be f rowned on as the 
Usual position on top of (lie chassis 
favors bent dissipation. It was desira- 




fig. 4. Construction of shutter mechanism 
is illustrated by external view of photo- 
relay chassis. 

hie, in this instance, to place the trans 
former inside so that the chassis might 
function as a shield to rcdneo hunt 
pickup in installations where the leads 
to the ami are particularly sensitive to 
stray magnetic flux. This is typical of 
pickups which deliver a low-level out- 
put and is illustrated by the Ferwmti 
unit. Thorough testing indicated that 
heating is not a problem with a 6.3 volt 
transformer since the load is compara- 
tively small. 

The seieetifin and construction of com- 
ponents, thus far, is quite routine. The 
design of the mechanical linkage, in 
contrast, will require more thought and 
ingenuity, hut will he an interesting 
challenge to the experimenter. A brief 
discussion of the mechanism illustrated 
will outline the general principles in- 
volved and may provoke an inspiration 
which could he a decided improvement 
over the present system. 

The fundamental considerations in 
the design of this linkage tire two-fold: 
I) it should he as light as possible so 
as not to interfere with the tracking' of 
the ariit, and 2) it should convey ac- 
curately the motion of the arm to the 
relay. The resultant mechanism consists 



of .1) the extension rod assembly, 2) the 
pedestal assembly, and 3) the shutter 
assembly. The extension rod and pedestal 
are machined from 1.1 RS: the bearing 
is the lower portion of a steel darning 
needle: and the shutter assembly is made 
of brass. These materials were selected 
because they are readily obtainable and 
easy to machine, cut, form and solder. 
Naturally, other materials will be en- 
tirely satisfactory if the mechanic has 
the means f:o work them. 

The pedestal is drilled to receive the 
"needle" bearing with a clearance of ap- 
proximately .Otto to ,010 in. Ft must be 
emphasized that the shutter assembly 
should be adequately supported, pre- 
cisely balanced, and yet. free, to move at 
the slightest pressure from the arm. If 
these features are carefully observed, 
the interference of the shutter mecha- 
nism with the tracking will be negligible, 
in fact non-existent ! 

The shutter assembly is equipped with 
a yoke designed to engage the tang at 
the base of the Ferranii arm. It will be 
noted that the yoke is wide enough so 
that the arm fits rather loosely, so to 
speak. Nevertheless, as the arm tracks 
across the record, it contacts one side of 
the yoke and positively conveys its lat- 
eral motion to the shutter. When the arm 
is returned to its resting position (he 
taug contacts the opposite side of the 
yoke, and closes the shutter. It is im- 
perative that the linkage at the yoke he 
rather loose so that the arm tang does 
not become wedged when the arm reaches 
its extreme position at (he inside of the 
record. The ''needle'' hearing reduces 
friction to a minimum and the force re- 
quired to move the shutter is negligible. 
(Actually, the force required at the 
stylus is even less since, the arm func- 
tions as a first class lever with a decided 
mechanical advantage.) 

Mounting and Adjustment 

When all components have been con- 
structed and assembled, the completed 
chassis is mounted beneath the motor 
board so that the shutter yoke engages 
(Coniinni'd on pui/i- till) 




Fig. 5. Interior view of chassis empha- 
sises compact arrangement af com- 
ponents. 
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The Purple Cow 



j. C. WITHERSPOON* 



Every so often one encounters an amplifier which has been built by its designer with little regard 
for cost, but with the sole aim of creating the finest unit possible. Some of the design features 
in this example should be studied for their value in other applications aside from the over-all unit. 



LOOKS "FONNY," DOESN'T IT? It 48 
"funny" ! How can one expect good 
high-frequency response with the 
4.7 -megohm resistor for the plate load 
on the pentode section of the 6TJ8f That 
is a story of some length. The circuit 
under discussion is that of the "starved" 
amplifier, and is the first-stage section 
of this unit. 

It should he noted from Fig. 1 that 
the circuit operates in an unconventional 
manner. The pentode is starved for plate 
current and receives but little screen po- 
tential. The writer has used the old 6S J7 
tubes under similar operating conditions 
and obtained made-good gains of 3500 
to 4500. 

The plate of the pentode is directly 
coupled to the grid of the triode which 
is connected as a cathode follower. With 
this arrangement there is no Miller effect 
to add to the shunt plate-load reactance 
across the plate resistor for the pentode. 
This results in pushing oat the high-fre- 
quency response of the combination far 
beyond what one might expect. 

The output signal of the triode is in 
phase with the signal in the plate circuit 
of the pentode and therefore the pen- 
tode screen receives degenerative signal 
from the tap on the follower load re- 
sistor. Positive screen-grid operating po- 
tential is also obtained from the same 
tap. The extremely high gain o£ the com- 
posite tube is thus "plowed back" 
through the screen, trading gain for 
stability, wide-band performance and 
low over-all distortion. The composite 
tnhc envelope delivers a made-good gain 
of 100 and is only down 3 db at 40 kilo- 
cycles. Constructed as shown, this stage 
contributes almost no hum to the over- 
all output at full volume. 

The stage was designed to make up 
for the high insertion loss experienced 
when using the IRC level control for 
Fleteher-Munson compensation. This 
loss at the mid frequencies is about 40 
db. The maker of the control states 
that an amplifier operating without the 
control must have sufficient over-all gain 
so that comfortable room volume is ob- 
tained from a setting of the volume con- 
trol such that the resistance to chassis 

*65 Keller Avenue, Kenmore 17, N. Y. 
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ground from the moving arm tap is 1.1 
per cent of the total resistance of the 
control. 

The position of the tap on the cathode 
load resistor can be adjusted so that the 
screen of the pentode receives increasing 
amounts of negative feedback signal. 
In this way the gain of the amplifier 
can be adjusted to accommodate pickups 
of different average output voltages. 

Care must be exercised in the con- 
struction of this first amplifier so as to 
provide full static shielding for the cir- 
cuits of the pentode and triode sections. 
Use of d.c. for the heater is strongly 
recommended. The schematic shows one 
way of obtaining it by passing the 480- 
ma output-stage eurrent through the 
heater. If hum troubles are experienced 
from strong electromagnetic fields, the 
6D8 can be enclosed in a Mu metal shield 
or one turned out on a lathe from block 
or bar stock steeL 

No effort was made to determine the 
minimum acceptable decoupling in the 
plate circuits. The writer wanted the ulti- 
mate — a "purple cow" — and economy 
was not a primary consideration. It was 
played straight across the board for 
safety and minimum noise and hum. 

The Phase Splitter 

The phase splitter is a conventional 
'long-tailed pair." It will be noted that 
both triodes receive the same operating 
voltages. The signal developed in the 
plate circuit of the triode to which the 
signal is first applied develops a signal 
across the cathode resistor and this 
drives the second triode because its grid 
is grounded by the 0.25-^f capacitor as 
far as signal is concerned. 

The unusual part of the arrangement 
is that there is a potentiometer in the 
plate circuits of these triodes. This per- 
mits exact equalization of output signals 
by varying the made-good gains of the 
separate triodes. More or less load re- 
sistance can be inserted and removed 
from each triode of the inverter to ac- 
complish this desired result. 

This feature, together with the pro- 
vision in the output stage for static 
balance of plate currents, results in 
minimum of total distortion. 



This type of phase splitter is quite 
popular in European amplifiers and 
maintains its performance over a wide 
band. 

The Exciter Stage 

The plate loads for the exciter tubes 
are composed of triodes in a circuit eon- 
figuration that resembles that of the cas- 
code amplifier. More careful examina- 
tion of the action in the stage will reveal 
the basic difference and the unusual 
capabilities of the same. The special 
features have been verified by experi- 
mental investigation from "jury rigs" of 
the circuit. 

When there is a positive -going signal 
at the grid of the lower tube, there is 
an increasing plate-current demand. The 
increasing plate current on the side 
under discussion causes an increasing 
IE drop across all of the resistors in this 
circuit. It is therefore apparent that 
there is an increasing drop across the 
cathode resistor of the upper tube of the 
pair. This drop is of such phase or di- 
rection that the upper tube is then 
getting au increasing negative going 
signal. 

We have just established that either 
side of the exciter is thus putting out a 
push-pull signal although the applied 
signal is single sided. Either side of the 
composite exciter delivers a single sided 
output signal. 

In a true push-pull stage the plate 
current for class A operation will re- 
main constant with applied signal and 
no overload even if the signals are d.c. 
The circuit being explained has this 
characteristic. The lower tnbe calls for 
increasing plate current under the be- 
fore assumed conditions while the upper 
tube calls for a decreasing plate current 
in the same common circuit. With cor- 
rect adjustment the plate current will 
remain constant as long as the signal 
handling abilitiy is not exceeded even 
if the applied signal is steady state 
or d.o. 

Apparently the upper tube produces 
the signal by an IE drop across its 
dynamic plate resistance, the current 
remaining constant and the plate re- 
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sis tan cc changing as required to give 
the changing product — the output signal 
desired. This signal is taken from the 
cathode of the upper tube. 

If all of the above is true, it would be 
expected that the stage would exhibit 
the tendency to cancel even harmonic 
distortion. That it does so can be shown 
easily with a 'scope and suitable single- 
frequency signal generator. With in- 
creasing signal a sine wave at the out- 
put of either side shows distortion as the 
overload point is approached. As this 
point is approached, the cathode resistor 
for the upper tube can be adjusted in 
value to obtain only symmetrical distor- 



tion in the output, which means that the 
arrangement is passing only odd har- 
monic distortion. Again this is physical 
support of the contention that the ar- 
rangement is a true simulation of the 
transformer-coupled push-pull output 
stage. 

The schematic does not show this and 
the working circuit is not so arranged, 
simply because the use of equal (upper 
and lower) cathode resistors results in 
equal plate voltage distribution across 
the tubes. This, together with the fact 
that the final tests were satisfactory, 
resulted in the decision not to unbalance 
the cathode resistors for ultimate even- 



harmonic reduction. 

Reference to the tube manuals will 
show that the 6SN7-GTA is quite capa- 
ble of operating with plate potentials 
of 450 volts and that the permissible 
plate dissipation is such that the re- 
sistors could be unbalanced for ultimate 
reduction of the even-harmonic distor- 
tion. This would be done if it were 
necessary to enter competition with the 
design. 

For "ultra -minimum" distortion, the 
upper-tube cathode-load resistor should 
be made to have a resistance equal to 
about 15 to 20 per cent less than that 
resistance of the lower-tube cathode re- 
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Fig. 1. Complete schematic for the "Purple Cow"' amplifier which employs four heavy-duty double frlodes in a cathode- 
follower output stage for reliable and high-quality performance. 
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This Leak development now raises stereophonic reproduction to the 
same level of quality as the finest monaural sound. This means more 
realistic, satisfying music on both channels . . . enjoyed without fatigue! 



IF YOU ALREADY OWN 
A LEAK AMPLIFIER COMBINATION 
PLEASE NOTE ESPECIALLY: 

^ You will need the new Leak Stereo Preamplifier. This may 
he used either with one of the new Leak Stereo Amplifiers, 
or, just as well, by simply adding another Leak monaural 
amplifier to the one you already have. But, in cither case, the 
stereo preamplifier is required. 

2 The now "Point One Stereo" Preamplifier has all the con- 
trols and inputs required for stereo reproduction. You can 
play stereo, stereo reverse, left channel only, right channel 
only, and a monaural. There are (ranged bass, treble znd volume 
controls, rumble filter; and... a balance control adjusts for any 
differences in sensitivity between loudspeakers. 

3 In order to keep your investment in stereo as reasonable 
as possible, Leak has inaugurated the industry's first man- 
ufacturer-sponsored trade-in program: 
Regardless of model, your Leak monaural preamplifier is worth 
S30.00 toward any Leak stereo preamplifier/amplifier combina- 
tion! Brine your old preamp with you when you come for a 
demonstration. We have made arrangements so that any Leak 
dealer will be pleased to give you this allowance. This trade-in 
program is now in effect, iind available to you immediately when 
you decide to convert to stereo. 



STEREO SO AMPLIFIER 
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STEREO 20 AMPLIFIER 
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STEREO "POINT ONE" 
PREAMPLIFIER 

tor use wild eiilier of i3ie rvjo 
Slcroo Amplifio/1 or iwo Lno^ 
Mo.TOu/o! Amplifier, 
i) 09.50 
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IF YOU DO NOT OWN A 

LEAK AMPLIFIER 
PLEASE NOTE ESPECIALLY: 

II ii 1945 England's Harold Leak presented the World's first 
amplifier with a 0.1% (1/10 of 1%) distortion content. This 
great achievement explains the "Point One" trademark and 
Leak's world-wide professional acceptance. Now, it is important 
.to realize that among stereo amplifiers, only the Leak can repro- 
duce music with the natural sound which results when distortion 
is kept to such a minimal figure at full rated power. 

2 Though moderately priced, Leak Stereo Amplifiers provide 
the benefits of professional components and workmanship in 
home equipment. Study the photograph. Generally, such 
circuit-board construction is found only in expensive scientific 
apparatus ... not in high fidelity home equipment. 
Furthermore, the components built into the Leak triple-loop nega- 
tive feedback circuit are all used far below their maximum ratings, 
insuring grest stability and very long life. 

3 Leak durability is traditional ... tubes may wear out but the 
Leak Amplifier itself simply will not! Leak stereo units are 
covered by the industry's longest guarantee .. .an uncondi- 
tional five ysar guarantee on all parts except tubes. Leak is a 
permanent investment, and the music it reproduces will sound 
as well many years from today as it does when the amplifier is new. 
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Plcotc vend, without ">'.#'', thr. Leah 
CoiiipnraLor Guide. 
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WHERE TO SEE AND HEAR 
A LEAK STEREO AMPLIFIER 
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Stereophonic Units 
may be seen and heard 
at any of these authorized 
Leak Dealers : 



ARIZONA— PUgenix Amlio Speeialisls 

Phoenix Hiah Fidelity Sound Syatoins 

CA1IF0«NI A— Berkeley . . ,, Thomas W. Tenney 

Enclno . Irvii\K Finkel Eleclronica 

Freaoo . . .... i ..... . ..Audio Sales 

GLentlalc. .Audio Systems Div., Experimental Encmeerinsr 

Hollywood Hollywood Electronics 

In?leM*ood Newark Electric 

Loub Ucneh Scolt Radio Supply 

lyoa Angeles Creaaha-w Hi Fi Cealer 

Los A'mteles Kierulff Sound Corp. 

I^m Armeies .Marvin Lauber 

Loa Anjreles , .Wcingiirtcn-Bleclronic Labs 

Menlo Pork Hi Fidelity Unltd. 

Millbrac Hilleresl Camera St Hi Fi 

Monterey Park Audio Crest 

Newport Death .Custom Audio 

Oakland .General Electronic* 

Pasadena High Fidelity House. 

Kcdondo Bench Griffey Electric 

Sacramento .Hi Fidelity Shop 

Snn Dicp/o Brcier Sound Center 

San Diego Wright's House of Hi Fi 

San Francisco ,Hal Cox Custom Sound 

San Francisco Hi Fi Shop 

San Francisco San Francisco Radio 

San Jose Tru-Sound 

Snnln Barbara Hi Fr Music Center 

Santa Monica AudioncLica Hi Fidelity 

Santa Hosn Golden Ear, The 

VaJIcJo Boyd Wohn Hi Fi Shop 

COLORADO — Colorado Springs Dcils Bros. 

Denver Empire Radio & TV 

CONNECTICUT— Bridgeport Hi-Fi Center 

Hai lfoTd Nathan Maucolia Shop. Inc., The 

New Haven David Dean Smith. The 

Wcstport Music Systems of Westnorl, Inc. 

D1JT. Of COl^Wuahine-lijn... Custom HI Fi Rndio 4 TV 

nOJNDA— Foi t Lauderdale Charles V. Cooper 

Hallnndnle Classic High Fidelity Showcase 

Naples House of High FidelHy 

Tampn llurdcll Sound 

GEORGIA— Albany ,. .Waller Flint Co.. The 

ILLINOIS— Chicago Allied Radio Corp. 

Chicago .Electronic Expediters 

Chicago Newark Electric 

INDIANA— Indianapolis. . .Ga'aliam Electronic Supply Co. 

Indinaapolia ; , Rnub Hndio & TV 

KANSAS— Wichita Rccoidland 

LOUISIANA — Alexandria ..Stanley Projection Co. 

Luke Charles Quality ftleerronies 

New Iberia BrooltB' Electronics 

New Orleans Hi FI, Inc. 

Shrcvespurt E. Paul Smith. Jr. 

MAINE — rortland Canrtcld Flexanhonc 

MARYIAND— Ualtimote , . . .Hrgh Fidellly House 

Towaon Baynesyillc Electronics 

MAS5ACHU SETTS— Boston .La/syette Rndio 

Boston , .Listening Post. Inc., The 

Springfield Soundco Electronic Supply Co. 

Worcester High Fidelity Associates 

MICHIGAN— Detroit Detroit Audio Co. 

Dctrpit Hi Fi Systems Co., Inc. 

Detroit K. L. A. Laboratories. Inc. 

MINNESOTA— Minneapolis Audio King Co. 

Sr. Paul Gulck's Anr.1. & Ilccords 

St. Paul Smith Music & Hi-Fi 

MISSISSIPPI— Pass Christian The Music Box 

MISSOURI -Kunsns City BuraUin-Anplcbec Co. 

St. Louis HJgh Fidelity Showroom 

NEW HAMPSHIRE— Concord ". Wrights 

NEW JERSEY -—^lountainside Federated Purehascr 

Newark Hucson Radio Si Television Corp. 

Pa rum us Music Aire 

NEW MEXICO — AlbuQuerquc Audio Equipment Co. 

NEW YOHK— Ilhaca , Fred's Record Shop 

New York Cily All Leading High Fidelity Dealers 

Rochester Jtrry Fink Co. 

Syracuse Olmsted's Vietrota Shop 

NORTH CAROLINA— Ashevilli; Bradley Enterprises 

Chapel Hill Kemp's Record 4 Hi FI Uquip. 

Cliarloltc Hrodt Music Co. 

NORTH DAKOTA— Bismarck Electronic Center 

PnrKO Wolter Electronic Co. 

OHIO-Canton Gcnr K e F. Ebel Co. 

Cincinnati Customcrnf tcrs, Inc. 

CJevcL-vnd , . Adventures in Music, inc. 

Dayton Dayton Sound Assoc. 

OKLAHOMA— Norjnan. Thompson Sound 

Tuba Sound Unlimited 

OREGON— Eugene Thompson's 

Portland Sixth Ave. Records 

Salem Cecil Fames Cu. 

PENNSYLVANIA— Philadelphia Danhy Ri.dio Corp. 

Philadelphia Leetronics 

RHODE ISLAND— Providence Audinnict Co. 

TENNESSEE- -Knoxville McClung Anpliances 

Memphis McTyier Radio Supply 

TEXAS— Dallas Custom Music of Dallas 

5 ■ Inmun Radio Corp. 

Fort Worth CHflord HemnK Sound F.ouip. 

Houston Chapman TV Service 

M'd'and Sound Electronics 

WASHINGTON— Seattle . . .standard Radio £ Rer.ird Co. 

Sl»kane E, M. Johnson 

Taenma Brunhrim Hi Fi 

WISCONSIN-Madison Hi Fi Comer 

Milwaukee Hi Fi Ccnu . r 

WYOMING — Ln ramie United Electronics Co. 

And other leading high-fidelity sound iludios. 




Fig. 2. Top-of-chassis view of the amplifier described by the author. Note solid 
sleel shield over input lube jusl in front of ihe bank of electrolytic capacitor cans. 



sistor. This again has been found ti'ue 
by experiment and trial. 

It is interesting to note that the ar- 
rangement causes the curvatures of the 
grid-voltage/plate-cnrrent characteris- 
tics of the exciter tubes to be opposed 
just as these are in the transformer* 
coupled push-pull stage. Also note the 
additional degeneration present in the 
oircuit due to the unbypassed cathode 
resistor of the upper tube. 

Measurements snow that for the same 
operating conditions at or near the over- 
load point, the circuit described reduces 
the IM distortion by factors of from 20 
to 90 per cent, ovei" the conventional re- 
sistor-loaded stage- 

If these facts are true, as they appear 
to be, we may conclude that the com- 



plete exciter requires a push-pull signal 
for its operation and that when suoh sig- 
nal is supplied, each half of the signal 
is converted at each side of the exciter 
input into a new push-pull signal. The 
separate output-stage grids are therefore 
excited by separate push-pull signals. 

The Cathode-Loaded 1 Output Stage 

It is not necessary to "sell" the ad- 
vantages of cathode loading. Our best 
engineering minds list but one disad- 
vantage for this arrangement- — that of 
the high exeitation required at the input 
of the stage. 

Several things can be done to over- 
come this objection and when these have 
been accomplished we have the ideal 
amplifier. 



Fig. 3. Plate fam- 
ily for the 5998 
tube. 
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Fig. 4. Under-ehassis view of amplifier. Actual configuration and parts placement 
will depend on power supply components selected. 



One obvious ching to be done is to get 
the greatest gain possible from tbe stage. 
Since the stage is excited by a signal 
equal to the output swing plus the grid 
swing, we can reduce the grid swing re- 
quired by selecting power output tubes 
having the optimum characteristics. 

Figure 3 shows the plate curves for 
the Western Electric 421 A, with which 
the writer was familiar. This tube is no 
longer made by W.E., but the Tvmg-Sol 
5998 is essentially identical. Operating 
with a supply voltage of 220, the 5998 
will swing 60 ma with 36 volts on the 
grid, indicated as the operating point 
on the curves. This would indicate that 
the 5998 would be an excellent tube for 
a high -power cathode-loaded output 
stage. (For still higher power require- 
ments, one could turn to the 6528, which 
has an allowable plate dissipation of 30 
watts per plate; or GO watts per tube; 
another similar :ype is the 7242, with 100 
watts rated dissipation in its single 
triode section.) 

The working arrangement shown on 
the schematic shows each side of the 
composite output tube (four triodes per 
side) to have 32,000 micromhos of trans- 
conductance. The gain of the stage is 
from 0.8 to 0.9 over the working range. 
This simply means that practically all 
of the exciting or input signal is de- 
veloped across the output transformer 
primary. This results in a cathode-loaded 
output stage that is relatively easy to 
drive. 

Figure 1 shows the precautions to he 
exercised in handling the high transcon- 
ductances obtained. The output tubes 
must not get the idea that they are plate 
loaded at some extremely high frequency 
or oscillation will result. All leads arc 
to be kept short and close to the chassis. 
Do not neglect the decoupling shown at 
the grids and plates of the tubes. 

There is one additional thing that we 
can do to decrease the excitation re- 
quired in a cathode-loaded output stage 
and this trick picks up the efficiency 
quite appreciably. The reflected resist- 
ance from the speaker load should equal 
the dynamic pkte resistance of the com- 
posite output tuhe. This is the practical 
application of the law that states that 
for maximum transfer of power the 
load resistance should be made equal to 
the generator resistance. 

The U.T.G. LS-58 output transformer, 
when operated in the push-pull parallel 
hookup, will reflect a primary imped- 
ance of 1500 ohms with a 30-ohin sec- 
ondary load. An 8 -ohm speaker con- 
nected to this tap will be reflected across 
the primary as a 400 -ohm lead which is 
an exact match for the 5998 composite 
output, both halves. 

The schematic, Fig- 1, shows an ampli- 
fier with the output stage having an idle 
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dissipation of about J 05 watts and with 
a maximum usable output of 46 watts — 
about 43 per cent efficiency. The output 
stage, while strictly class A, is quite 
efficient and takes no back sent to other 
acceptable circuit arrangements. 

The 5998 tubes see in excellent in 
quality and very hard. The circuit was 
wired and tbe current balance arrange- 
ment set for no compensation. When the 
rig was first turned on, the plate cur- 
rents exactly balanced and have re- 
mained in balance despite several hun- 
dred hours of subsequent operation. 

The cathode-loaded output stage is 
used in the complete amplifier in a type 
of Williamson circuit. The IM distortion 
figures on the completed amplifier are as 
follows. 

At 10 watts, 0.38 per cent; at 20 
watts, 0.8£ per cent ; at 30 watts, 1 per 
cent; at 46 watts, 1.9 per cent. This data 
should establish that this cathode-loaded 
output stage with its special exciter has 
overcome the classical objection to the 
circuit. 

Notes on the Complete Amplifier 

The use of .OOo-nf coupling capacitors 
to the grids of the exciter stage seems 
out of: order. It will be noted that, the 
time constants of the BC coupling here 
and at the grids of the output stage 
differ by 10 to 1. 

The small coupling capacitors were 
chosen by experiment. With the 100-Wif 
capacitor hi the feedback loop discon- 
nected, tiic feedback voltage over the 
five stages was increased until the ampli- 



fier oscillated. With .01-nf coupling ca- 
pacitors to tbe inputs of the exciter, 
oscillation at a very low frequency ap- 
peared with 28 db of feedback. With 
,005-)if coupling capacitors, the feed- 
back could be increased to 33 db before 
oscillation set in, this time at about 
100 ke. 

It was decided to have IS db of safety 
factor and accordingly the over-all feed- 
back around tbe five-stage loop was set 
at 15 db and this amount will be ob- 
tained if the schematic is followed with 
a similar construction. The over-all fre- 
quency response is flat down to 10 cps 
as determined by single-f I'cquency 
cheeks. 

Working into an S-ohm resistive load, 
the amplifier reproduces a 10-kc square 
wave without appreciable distortion, but 
to obtain this end, the 100-m.if capacitor 
in the feedback loop must be used. It 
will also be ueeessjiry to avoid strictly 
the use of any of the earbofilin resistors 
or any similar resistor in the signal han- 
dling circuits as these are slightly in- 
ductive at high frequencies. These were 
used in the original construction but 
were replaced with composition resistors 
when ''ringing" appeared on the flat tops 
of square waves in these tests. 

The output transformer is a U.T.C. 
LS-5S and better results might be ob- 
tained by employing a special output 
transformer using grain-oriented core 
materials and designed specifically for 
this application. The author knows of 
(Continued on page 66) 
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Record Lubrication has 
Considerable Effect! 



JOHN F. FOX* 

Unbiased comments on the efficacy of record cleaners, detergents, lubricators, are 
rarely seen. Herewith the information gleaned by one music-loving record col- 
lector who has spent a lot of time and energy in arriving at his own conclusions. 



AKOBASS OP dnoleab thinking often 
seems to engulf both advertisers of 
record potions and their quarries. 
A spray may be offered to "eliminate 
static," meaning that it will reduce the 
dust-attracting static electrical charge on 
the record. It may be bought -with the 
idea that it will eleminate all the myriad 
little ticks that are actually caused by 
microscopic surface irregularities, be- 
cause the buyer thinks of almost any 
extraneous noise as "static." Similarly, 
Any preparation for use on records is 
Apt to be called a "static eliminator," 
whatever it actually does, ot a spray may 
lie offered to "clean" records. Marvelous ! 
By the same logic, spraying dishes with 
jl violent smelling liquid and rubbing 
them briskly with a piece of dry flannel 
would clean them. 

Let us make some distinctions. There 
are several things that can be done to 
an LP record. It may be cleaned. This 
requires that foreign matter be dislodged 
from the grooves and floated away in a 
fairly profuse amount of suitable liq- 
uid. Right now the most highly special- 
ized and probably the most effective way 
of performing this particular action is 
to submerge the whole record in K-33 
solution and massage the grooves with a 
suitable fine brush, thus positively 
washing away all foreign matter and 
leaving no residue behind. Washing is a 
fundamentally important part of record 
care, since whatever else is put on the 
record, particles already there may be 
ground into the soft plastic groove side- 
walls by the stylus. But this is not 
necessarily a "static eliminator." 

A destaticiser, as such, whether a 
spray, a liquid, a cloth, or ionized air, 
stops additional dust from being at- 
tracted to the record by the static charge 
ordinarily present on it — period. As with 
the washing, this will help to keep the 
noise level from becoming worse, but the 
little tioks that are always there (at the 
present state of the art of Tecord press- 
ing) will remain. Still another distinct 
function is lubrication, which is the 

• SOI N. 1M\ St., New Hyde Parle, N. Y. 
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primary topic of this article. At this 
point some readers may be thinking, 
"Huh? Lubricate a recordV* 

Not long ago a record dealer, appar- 
ently feeling himself very solidly estab- 
lished upon the summit of Mt. Sinai, 
laid down the law for me. "Becords 
cannot be lubricated I" he thundered, 
and the awesome utterance resounded 
o'er the wind-swept plains. "Because if 
you did succeed in lubricating them, 
yon obviously wouldn't get any music." 
This is what might be called the violin- 
string conception of the phonograph. 
People who think about reproduction 
from discs in these terms have a long 
way to go ! 

The idea that records cannot be lub- 
ricated, though on a completely different 
basis, can be found in high places. No 
less an authority than Oliver Bead 
claims that, desirable as lubrication 
would be, the extremely high unit pres- 
sure that exists between the stylus and 
groove renders it impossible. 1 This view, 
in contrast to the more primitive violin- 
string myth, is very plausible and fairly 
logical, but requires additional empirical 
knowledge to establish its truth or 
falsity. Various substances — water, oils, 
grease, graphite — will lubricate up to 
various pressures; the question is, will 
any known substance lubricate at the 
pressures existing between record stylus 
and disc? 

Typical Example 

Some time ago, Eigh Fidelity Maga- 
zine, in its "Tested in the Home" report 
on a certain record potion, concluded 
without much ado that the residue left 
by said potion was such a substance. For 
convenience let us call this preparation 
Splash, unless the editor thinks up a 
better name for it (He couldn't.) As- 
suredly the most esthetieally-packaged of 
all elixirs I have seen, the fluid is applied 
with a cellulose sponge and appears in 
every way frighteningly like soapy 
water. This is only a verbally econom- 

*"Ihe Recording and Reproduction of 
Sound," p. 170. 



ical description, of eourse. I have no 
evidence that Splash is anything of the 
sort, nor any idea what it really is. The 
report went on to say, however, with a 
cautiousness that turns out to have been 
more than justified, "How much stylus 
and record wear is reduced because of 
the lubrication may be debatable . . ." 
Apparently little attempt was made to 
debate it, even with the resources readily 
available in the Home. Some simple 
empirical observations which I have 
made in my home, at moderate trouble 
and expense, will be described, with 
some of their implications. 

Inspired by the little booklet on the 
"Besearch and Development of Splash," 
bat tantalized by the fact that the ex- 
periments (as to record and stylus wear) 
therein described proved nothing except 
that a record with Splash on it is at 
least not so bad as a record with dust 
and grit on it, I undertook to satisfy my 
own curiosity as to (a) whether Splash 
really does lubricate, which is not a fore- 
gone conclusion merely because it 
leaves some sort of deposit; (b) whether 
a certain other little-known but Teadily 
available silicone formulation, speeiflc- 
ally developed to lubricate plastics in 
general and LP records in particular, 
actually did lubricate ; and (c) approxi- 
mately how much record and stylus wear 
is reduced by lubrication, other things 
being less extremely unequal! First I 
will outline my methods, such as they 
are. It is to be emphasized that this 
experimentation should be repeated with 
more rigor, somewhat after the manner 
of Harold D. Weiler, and the results 
reported here are highly tentative, but 
I feel that even these methods are suf- 
ficiently low in atrocity, and the results 
sufficiently dramatic, to warrant report- 
ing them at this time. 

It is obviously impraotical to make 
tests like these under typical conditions, 
that is, under what should be typical 
conditions for anyone who cares. A 
diamond stylus in a cartridge of high 
compliance and low dynamic mass, in a 
good quality transcription arm, playing 
clean records, takes too long to get an 
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Smooth response on both stereo and monourol records. 
Consistently high seporation between stereo channels. 



• Compatible with both stereo and monaural 
records • Full frequency response, 20 through 
20,000 cycles • "Floating armature" design 
for increased compliance and reduced record 
wear • Effective mass of stylos approximately 
2 milligrams • High compliance in all direc- 
tions—lateral compliance 4 x 10"" cm/dyne; 
vertical compliance 2.5 x 10° cm/dyne • Rec- 
ommenced tracking force with professional- 
type tone arm 2 to 4 grams • Consistently high 
separation between channel signals. (Specifi- 
cations for Model GC-5.) 




Stereo is herel General Electric makes it official — with 
the new "Golden Classic" stereo-magnetic cartridge, a 
fitting climax to the famous line of G-E cartridges. It 
makes stereo a superb, practical reality — at a very real- 
istic price. Model GC-7 (shown) with .7 mil diamond 
stylus, $23.95. Model GC-5 (for professional-type tone 
arms) with .5 mil diomond stylus, $26.95. Model CL-7 
with .7 mil synthetic sapphire stylus, $16.95. (Mfr's sug- 
gested retail prices.) 



• • • 



and new "Stereo Classic" tone arm 




See and hear the G-E "Stereo Classic" car- 
tridge and tone arm at your Hi-Fi dealer's 
now. For more information and the name of 
your nearest dealer, write General Electric 
Company, Specialty Electronic; Components 
Dept. Al 59,W. Genesee St., Auburn, New York. 
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• A professional-type arm designed for use with G-E 
stereo cartridges as on integrated pickup system • Fea- 
tures unusual two-step adjustment for precise setting of 
tracking force from 0 to 6 grams • Lightweight brushed 
aluminum construction minimizes inertia; statically bal- 
onced for minimum friction, reduced stylus and record 
►.95. (Mfr's suggested resale price.) 
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amount of wear on it that can be accu- 
rately appraised even with a good micro- 
soope, calibrated slide, and so on. 
Fortunately, for the purposes at hand, 
it is not necessary for conditions to be 
typical. Although the added refinement 
of exact, absolute figures pertaining to 
current best conditions would be very 
interesting and valuable, the questions 
posed above can be answered quite well 
on a relative basis. 

It can be assumed with a high, even if 
not ultimate, degree of validity that 
what reduces wear in a sapphire at 15 
grams will help your diamond at 4 grams, 
and that if lubrication cuts the wear of 
an osmium tip by a large factor at 20 
grams, it won't do your diamond, at 1 
gram, any harm. There seems little rea- 
son for assuming (as one well-known 
person seemed to in a personal letter to 
the writer) that friction and heat sud- 
denly cease to exist at any pressure. If 
a 6-gram stylus force produces tons of 
unit pressure at the point of contact, and 
thousands of degrees temperature, it is 
hardly likely that any tracking force, 
present or future, will be so low as to 
eliminate the high desirability of lubri- 
cation. Nor are smooth groove and 
stylus surfaces, important as they are, 
anything like an answer. Many bearings 
in machinery are amazingly smooth, and 
carry only a fraction of the unit pres- 
sure in question, but are religiously 
lubricated and would give lots of trouble 
if they weren't. And you can strike a 
match on a pane of glass, I believe. 
What happens to the styli under the 
conditions of these tests, atrocious as 
they necessarily are, can quite confi- 
dently be assumed to apply, on a rela- 
tive basis, even to very good conditions. 
(There is already some evidence that this 
is the case.) 

Test Procedure 

The tests -were carried out on a cheap 
man ual player of bygone years, having 
a three-speed phono motor of the 
squirrel-cage variety, an extremely in- 
expensive arm, and a crystal cartridge 
with not unusably low compliance and a 
stylus assembly mechanically similar to 
that of the Q. E. I carefully worked over 
and adjusted the turntable and arm, 
eliminating the most stentorian vibra- 
tions from the former, and rattles and 
rakish angles from the latter, and level- 
ing the turntable from all sides, with a 
spirit level: I procured several, simple, 
microgroove-only osmium styli, both for 
the sake of cost and to ensure getting 
done some day, which I revised and 
edited with a pair of pliers so that the 
stylus tip itself was perpendicular to 
the record surface, seen from any di- 
rection. I also straightened and simpli- 
fied the stylus so as to minimize frontal 
oscillations and spurious resonances as 
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much as possible. The turntable and the 
whole inside of the player, which has a 
lid, were vacuumed out and wiped down 
with alcohol to remove all dust and lint. 
The matter of a lid is very important, 
because otherwise dust will settle even 
on a de-statieised record while it is 
playing, introducing a highly potent and 
possibly erratic source of variability in 
the results. 

The only microscope at hand was a 
toy microscope, but nevertheless one of 
the nobler of its type. Although its 
optical quality and mechanical aspects 
were pretty dismal, the most powerful 
of its three objective lenses probably 
provided magnification of something 
like 200 or 300 times, making the micro- 
groove stylus tip appear just about like 
the photomicrographs in Harold D. 
Weiler's valuable little hook, in size if 
not in quality. A goose neck lamp, 
beamed down at the side of the stylus 
tip being observed, provided good illum- 
ination of the flats as they developed on 
the tips of the styli. 

Since these tests aimed to determine 
possible effeets of lubrication, not con- 
founded with the effects of dust and 
grit any more than could be helped, all 
records were frequently and assiduously 
washed in K-33 solution, "scrubbing" 
the grooves themselves with a soft paint 
brush while the record was totally im- 
mersed. 

The first series of tests were done at 7 
grams and 33% rpm on records which, 
although admittedly not new, had seen 
little of any pickup other than the one- 
gram Weathers, and were in good shape. 
Moreover, the makers of K-33 do have 
the audacity to state that their product 
is unconditionally guaranteed even to 
remove all particles worn from the 
stylus I I am not certain whether they 
have thought carefully about instances of 
particles having been pushed into the 
plastic by the stylus and held there by 
mechanical forces (elasticity of the 
plastic), but it can be assumed that, 
while perhaps not ideal, the records 
used were quite satisfactory, since they 
were both bought at the same time at 
the same stare, and both played about 
the same amount under the same con- 
ditions. Both records were good standard 
hi-fi favorites which reigned supreme 
for a long time, not some odd cut-rate 
discs with 20 per cent asphalt filler. 

First one side was played until a 
clearly observable flat on the end of the 
stylus was seen. This took 24 plays. The 
record was initially cleaned in K-33 
solution and was clean, as observed under 
a very powerful magnifying glass. All 
during the 24 plays the record was kept 
as clean as possible with a dampened 
paint brush. 

Next another side, newly washed in 
K-33 was sprayed with one of the best 
known and widely used of static-reducing 



sprays, hereafter to be referred to as 
Blast, rubbed briskly with a soft cloth 
as the instructions instruct, and similarly 
kept as clean as possible with a paint 
brush (dry, this time, lest any unknown 
chemical reactions occur between mois- 
ture and the static reducer). After a 
few plays the record did become very 
dust free and was easier to keep clean 
than the untreated record had been. 
Moreover, after 24 plays this stylus 
merely showed a large flat on one side 
and not quite as large a one on the other, 
but no flattening of the bottom. Thus it 
could be tentatively concluded that this 
anti-static preparation reduced the 
amount of foreign matter more than was 
possible even with the greatest of pre- 
cautions otherwise, and thus reduced 
stylus wear, too. 

This series of tests was concluded with 
24 plays on one of the above sides, 
which had been assiduously washed in 
K-33, and treated with a little known 
but unique formulation consisting of a 
silicone of a certain viscosity dissolved in 
a highly inert and absolutely non-resid- 
nal carrier, developed by a plastiea- 
engineer-hi-fl fan specifically for lubri- 
cating LP records. Actually because of 
my being busy with something else at the 
time, the figure "24" plays is a minim - py" 
one, since I think I forgot to mark down 
a few plays, and also accidentally let 
the stylus run on the eccentric groove 
excessively before remembering to jump 
up and attend to it There was of course 
no automatic gadgetry on this little 
player. But notwithstanding, this stylus 
showed only small, symmetrical, equal 
sized flats on each side, such as had 
appeared after about six plays on the 
clean, de-staticised record. 

Accelerated Testing 

After this I began to crack under the 
tedium of playing 72 sides manually, and 
resolved that any future tests would be 
done by some more efficient method. I 
washed a new side in K-33, destatieised 
it with Blast, and played it nine times 
at 20 grams and 78 rpm. (Sadist!) This 
really clobbered the stylus I Under the 
microscope it could have passed for a 
droodle of a horse's hoof. 

Then, after washing again in K-33 I 
played the same side 9 fames again with 
a new stylus, this time slathering on 
Splash before each play as the instruc- 
tions recommend. Does lubrication make 
any appreciable difference in stylus life-? 
I was aghast as I looked at the stylus 
under the microscope. Whereas the stylus 
playing the clean, destatieised record 
bad been nicely decapitated, I wasnt 
sure I could even see any flats on the 
Splash stylus ! 

Not long after this I received a sample 
of a modified version of Splash, having 
(Continued on page 72) 
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Amplifies* 





• Full 20-watt power output from each channel at the same time. 

• No audible distortion at full power. • Flat response within .5 db 
from 20 to 20,000 cycles. • Outstanding sensitivity, extremely 
low hum and noise level. • Inputs: FM-AM tuner (and FM multi- 
plex adaptor), stereo and monaural phono cartridge and tape, 
auxiliary. • Speaker modes: stereo, stereo reverse, single or two- 
channel monaural. • Speaker phasing switch saves manual phos- 
ing. $169.95*. 
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cc«i<d iCW dm- toil 



Versatile, convenient switches and 
controls. In this completely new and 
striking General Electric design you'll find 
every useful variation in stereo and mon- 
aural amplification, controlled swiftly and 
accurately. Balance control allows you to 
adjust for maximum stereo effect wilhou) 
overloading one channel when the other 
is cut down. New contour control boosts 
the boss smoothly, gradually, without in- 
creasing sound intensity. Each control 
handles both 20-watf channels. 




Now 2 8- wad Stereo Amplifier has similar fea- 
tures., except lor jper.kcr pfieslng switch. $129.95*. 



...and. new FM-AM Tuner 



- 



■ ■■ ■■ ■ ■■ '!.::■: ;;.r, 




Top performance in a trim, modern 
cabinet. Receives even weak signals with 
unusually low distortion, hum and noise 
level. No audible drift. Visual meter pro- 
vides center channel tuning of FM and 
maximum AM signal. RF amplifier stage 
in both FM and AM for increased sensi- 
tivity. FM multiplex jack for stereo adaptor. 
Built-in AM antenna; folded FM dipole in- 
cluded. $129.95*. 

Model FA-1 1 (left) has russet leofher 
vinyl finish. Model FA-1 2 finished in willow 
gray vinyl. Both models are style-matched 
to the amplifiers. Cabinet removable for 
custom mounting. 

^Manufacturer's suggested resole prices. 
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See and hear the G-E "Stereo Classic" 
amplifier and tuner at your Hi-Fi dealer's 
now. For more information and the name 
of your nearest dealer, write General 
Electric Company, Specialty Electronic 
Components Dept., A159, W. Genesee St., 
Auburn, N. Y. 
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Elimination Networks for 
Hi-Fi Systems 

Another flight of fancy from an apparent addict — he claims to HI- 
FI, but we have our doubts. Read it and form your own opinions. 



DANIEL R. BUTTERLY* 



Hi-pi systems have attained such an 
advanced degree of perfection in 
recent years that there is now 
widespread opinion among engineers 
and enthusiasts that little more can be 
accomplished hy further research, and 
that the development of hi-fi- equipment 
has leveled off to a state of near perfec- 
tion. 

There is, however, much room for 
fruitful research in the field of auxiliary 
equipment to provide additional re- 
finements to the already existing sys- 
tems, especially in regard to the prob- 
lems of aural fatigue. 

Such auxiliary circuits could, of 
course, be built into the equipment by 
the manufacturer j or, better still, be 
sold as separate units to be plugged in 
by the user, ot, if necessary, wired in 
by a competent service man. 

An example of such a useful adjunct 
to a hi-fi system is shown in Fig. 1. This 
device was developed by the author 
in response to a complaint made by a 
neighbor, who had invested twelve hun- 
dred dollars in a hi-fi system, and was 
fatigued by the sound of triangles, the 
musical instrument used to a great ex- 
tent in swing music and Tchaikowsky. 

(A) shows the device developed by the 
author for the almost complete elimina- 
tion of the sound of the triangles. The 
value of C, is not given, as this would 
depend on the associated circuitry, and 
may he best determined hy. experiment. 

(B) shows the connection in the circuit. 
Another common complaint is that 

of excessive bassiness, or juke effect. 
This tone, which is present at all times 



• 114-104 227 Street, Cambria Heights 
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Fig. 1. Triangle-elimination network. 
40 




Fig. 2. Device developed to eliminate 
over-accentuated bass. 

whether the orchestra is playing a bass 
or not, is usually of the order of 85 to 
125 ops, and is generally built into the 
amplifier to testify to the virility of 
radio announcers. Its elimin ation is ex- 
tremely difficult, and may require a 
renovation of the entire hi-fi system, 
since it is likely to be built into the 
amplifier, preamp, speaker, cabinet, 
and record. 

The author has devised a simple me- 
chanical device to relieve aural fatigue 
resulting from this condition. Figure 2 
shows a set of ear-muffs made by modi- 
fying a conventional hi-fi headset. 

Our neighbor has demonstrated that 
his bass is so powerful that one can 
feel the breeze by placing his hand in 
front of the speaker cut-out. We sug- 
gested placing paper-weights on the 
desk to prevent letters and newspapers 
from flying around the room. This, how- 
ever, is not always feasible, so the 
author has ingeniously contrived to 
take advantage of this effect where its 



elimination is prohibitively costly. 

Figure 3 shows a rearrangement of a 
conventional hi-fi system, in which the 
breeze from the woofer is used to keep 
the power supply cool. The equivalent 
circuit of the speaker, enclosure, and 
acoustical or breeze effect, is shown in 
Fig. 3. 

Another ingenious mechanical de- 
vice was developed by the author. By 
placing a small obstruction (Bumper) 
on the voice coil of the woofer, we can 
limit its excursion to one-half, resulting 
in acoustical half -wave rectification. The 
rectified wave is then put through a time- 
constant network, developing a voltage, 
which in turn is fed to a relay in the 
power supply line. This circuitry is 
shown in Fig. 4. 

Resistance B, is critical, and may be 
exactly determined by: 




|# 



where B is breee factor, and the other 
symbols have their conventional sig- 
nificances. 

For a first order approximation, where 
a high degree of precision is not re- 
quired, one may write: 

By means of the circuit shown at (B) 
(Continued on page 77) 
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Fig. 3. Utilizing excessive voice-coil travel to provide cooling breeze for amplifier. 
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New 




General : 


Electric 


"Stereo C 


Classic" 


Speaker Systems 






"Stereo Classic" speakers are offered in three 
different forms: • Model IK-12 woofer-tweeter kit 
with crossover network for those who prefer a 
biaxial installation using their own enclosure. 
$89.95* • Model LC-12 coaxial speaker with 
crossover network. Same basic woofer with tweeter 
mounted coaxially in front. $89.95* • Model 
LH-12 speaker system. Separate woofer, tweeter 
and crossover factory-installed in a 2 cu. ft. wood 
enclosure. Available in mahogany, blond oak, 
cherry and walnut veneers. $129.95* 



G.E.'s new }2" Extended Bass speaker systems produce 
four times as much undistorted power at low frequencies 
(+6db) as standard 12" speakers in the same enclosure. 
These systems require amplifiers of only moderate power, 
since their efficiency is two to four times higher than com- 
parable speaker systems. The new direct radiator tweeter 
provides unusually smooth response and exceptional 
sound dispersion at higher frequencies, without unnatural 
tone coloration. For overall flat response, we invite you 
to compare these speakers with all others. 







...and Bookshelf 


- — ^ift";- Only 9" hiqh, 17%" wide and 8%" 
deep, yet provides better law- 
frequency response than speakers 
tested in enclosures up to twice the 
size. Also offered as kit without en- 
^BSKp^*"SS» closure. From $49,95 to $57.50* 


Speaker System 








"Stereo Classic'' 
Equipment Cabinet 

Long, low modern styling. Three spacious compartments 
for easy placement of tuner, amplifier and changer or 
turntable. Two large sections for records. Mahogany, 
blond oak, or cherry veneer finishes. 31" high, 39%" 
wide, 17%" deep. 



See and bear all the new G-E "Stereo Classic" 
components at your Hi-Fi dealer's now. For more 
information and the name of your nearest dealer, 
WJ-ite General Electric Company, Specially 
Electronic Components Dept., AT 59, W. 
Genesee St., Auburn, New York. 

VAejnufacturer'i tuggeited resale prices. 




GENERAL w§ ELECTRIC 
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Sony Transistorized AM/FM portable radio — Fisher Model 
400-C stereo preamp — Reslo "Celeste," "Symphony," and 
"Avon" microphones — Knight KN-120 AM/FM/Stereo tuner. 



SONY TFM-151 AM/FM 
TRANSISTORIZED PORTABLE 

Transistors have completely dominated 
the market for portable receivers, and 
many units little larger than a package of 
cigarettes have appeared and boon well re- 
ceived. Before tlie introduction of the Sony 
TFM-151, all have beta AM receivers, em- 
ploying up to eight transistors, and accom- 
modating small built-in loudspeakers. 

The TFM-151, however, sets a new stand 
ard for quality performance in a transistor 
portablo. It uses fifteen transistors in a 
unique assortment of PNP and NPN 
types — eight in the FM tunor section, three 
in the AM tuner, and four in the a.f. am- 
plifier. The entire unit, shown in Fig. 1, 
measures 3x8^x9 >°. weighs only 

5Ya lbs. It is powered by four "5D" cells 
with, a total of 6 volts. 

The FM section, with its built-in tele- 
scoping anteuna as well as provision for 
an external 75-ohm litie, covers the range 
from 88 to 108 me. It consists nf an r.f, 



amplifier, mixer, and oscillator, followed 
by four If. stages with the last two dou- 
bling as limiters. Two germanium diodes 
follow as the discriminator, and its output 
is fed to a d.c. amplifier which varies the 
base bias on the oscillator to provide a.f.c. 
and also .lari'os as an emitter-follower out- 
put stage for the FM section. All of the 
PM transistors except the d.c. amplifier/ 
follower are PKP types. 

The AM section uses a ferrite Ioopstick, 
with additional provision for an external 
antenna. The circuit uses a PNP transistor 
as oscillator -mixer, followed by two NPN 
transistors as i.f. amplifiers, and a detector 
using a diode. An additional diode aids in 
providing a.v.c. action. 

A button-actuated switch channels bat- 
tery to the desired section, and at the same 
time connects the volume control to the 
AM or Fid outputs. The arm of the volume 
control is fed to a three-terminal strip, the 
other terminals connecting to the a.f. am- 
plifier input and ground. The first two 
terminals are normally connected together 
with a jumper which may be removed to 



Fig. 1 (left). Sony TFM-151 AM/FM transistorized portable. Fig. 2 (right). Interior of 1 5-transistor receiver. Note speaker mag- 
net frame protecting through opening in printed-circuit panel. 



feed an external amplifier at Uuiev level. 

The a.f. amplifier consists of two single- 
ended stages, transforacr-couplcd to a 
class B output stage, all employing KPN 
transistors, with a diode providing tem- 
perature compensation for the output stage. 
The output is ISO mw, which is adequate 
for the built-in 4x6 in. oval speaker. A 
jack permits use of an earphone, cutting 
out the speaker voice coil, which has an 
impedance of 3.2 ohms. 

Performance 

As a portable receiver, this Sony unit 
will compare favorably with any AM set we 
have ever seen with the possible exception 
of having somewhat less power than would 
bo desirable if one ejected to stage a 
dance at a weekend party at the beach or 
mountain cabin. Por most uses it would be 
judged completely adequate, howeiver. 
What i-s remarkable is the quality, partic- 
ularly on FM. "With the output from the 
terminal strip connected to an Attx input 
of a typieal M-fi system, the quality com- 
pared directly with a high-quality standard 
FM tuner was such that they could not be 
told apart. Eveu when the output from the 
speaker-circuit jack was fed into the sys- 
tem — thus nsing the entire a.f. amplifier — 
the quality was still excellent, and there 
was no hum. This was due, undoubtedly, 
to the feedback around the output stage 
from the secondary of the transformer. 

Sensitivity is comparable with any good 
PM receiver, and a.f.c. action is better 
than most. AM quality was nearly as good, 
allowing for the sideband cutting of two 
i.f. stages— but distortion was at a mini- 
mum. There is apparently no drift, since 
once a station is tuned iu it Btays there 
indefinitely, even after hours of playing 
and hours with tho set switched off. 

The Sony TFM 151 is the world's first 
transistorized AM/FM porcable, aud Sony 
deserves praise for both che design and 
construction. Vigure 2 is an internal view 
of the printed-circuit construction. The 
AM "front end" is at the left of the gang 
capacitor, while the PM i.f. strip is the 
section just above the speaker magnet. Tho 
set could well serve for a model for any 
transistorized construction. A-24 





today's best high fidelity tuner 
has its future built in! 




Top View of T250 showing provision 
for multiplex adapter (MA250) 




MA250, Plug-in multiplex adapter 



Mt«« »f 




0 0 




Top view Of T250 witfi MA250 
adapter-installed, 



Inspired is the word for the new Harman-Kardon Ode, AM- 
FM tuner, (illustrated) ;md for the new Lyric, FM only tuner. 
They are superb single channel (monophonic) timers— and they 
arc the only high fidelity tuners which fully anticipate multiplex 
stereo broadcasts. Such broadcasts arc already in process and 
substantial programming is expected early in 1959. 

The FM front end in each tuner is a new "Shaded Grid" 
VHF tetrode which combines th-e low noise characteristics of a 
triode with the great sensitivity of a pentode. Both models in- 
corporate the new Harman-Kardon "Gated Beam" limitcr with 
zero time constant grid circuit and wide band Foster-Secley 
discriminators- As a result, each boasts uniquely low distortion, 
superior impulse noise rejection plus uniform limiting and out- 
put at all signals, A new bridge type power supply permits the 
lowest modulation hum yet achieved and excellent signal to 
noise ratio. Incidentally, all of these characteristics are essential 
for consistent and stable multiplex stereo reception, 

The Ode (Model T250) and. Lyric (Model F25Q) art ffyt only 
tuners designed to be completely integrated multiplex receivers. 
Each provides built-in signal, power supply and space to accom- 
modate and operate a multiplex adapter. The Harman-Kardon 
MA250 multiplex adapter plugs directly into the tuner chassis. 
With it installed, the tuner becomes a one piece instrument, 
providing complete single channel phis compatible multiplex 
stereo reception. No external or additional adapter of any type 
is required. 

A new electronic tuning bar is dramatically framed in the 
massive body of the tuners' escutcheon. It functions on both AM 
and FM signals. The tuners match the handsome brushed copper 
and black design of the new Harman-Kardon F.pic (Model 
A250), fifty watt stereo amplifier. A combination of one of these 
tuners and the F.pic represents high fidelity engineering and 
design in its furthest advance. It is the one system certain to be 
up to date years from today. 

We invite your most critical examination of the new Ode and 
Lyric compatible multiplex stereo tuners at your Harman- 
Kardon dealer today. Prices of these new units are: Model T250. 
The Ode AM-FM timer— SI 49.95 • Model F250. The Lyric, FM 
only tuner-SI20.95 • Model TO50. enclosure for T2f>fl'or F250 
—SI 2.50 » All prices slightly higher in the West. 



harman 



kardon 



d&l£t> ■ 



for complete information on these and other fine Harman-Kardon instruments, write to Harman-Kardon, Dept. A- 1 , Westbury, N. 
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Fig. 3. The Fisher Model 400-C stereophonic Master Audio Control. 



THE FISHER MODEL 400-C 
STEREOPHONIC AUDIO 
CONTROL 

There has never Srcim any question ill the 
minds of well informed njidiofans as to 
the generally liigli quality of Fisher 
equipment, and the 400-C Master Audio 
Control continues in the same tradition. 
This is an attractive self-powered unit 
requiring a cutout 4ty in. high by 14% in. 
wide and oxtending back from the panel 
soroo l y h in- It is available as a. chassis for 
mounting in an existing cabinet as well as 
in woodon cabinets in various finishes, ouo 
being shown in Fig. 3. 

This preamp-control unit has a number 
of unique characteristics, iu addition to nil 
of the normal facilities expected in si 
stereo control unit. One of the most inter 
esting from the standpoint of the user who 
may have, both changer and turntable- is tJic. 
equalization selector, TVr> phono inputs 



arc provided — and the requirements have 
been considered thoroughly by the design- 
ers to give the utmost in simplicity of 
operation. One of tho inputs has three 
degrees of equalize lion- — juaa. euk, and LP, 
with the latter two functioning only for 
monophonie pickups. The kiaa position on 
this input nifty be used for either mono or 
stereo records. The second phono input has 
tcjaa equalization only, and connections to 
two separate pickups may be left in place 
permanently even though the user has two 
record playing units. 

The tape input is for connecting direetly 
l.o the tape heads, and correct equalization 
is built in so that nil controls will be 
centered in the 400-C. The MIC input is fiat, 
and arranged to accommodate any high- 
impediinec microphones. Both tape and 
mic inputs may be used for stereo or mono, 
as desired. 

Provision is made for three high-level 
inputs, all dual channel, and selection be- 
tween inputs is made by A push button 



switch, with pilot lights iudieatiug which 
input, is in use. A rumble filter is provided, 
with low-fiequeuc.y cutoffs at 20, 50, and 
100 cps, and the' loudness contour is se- 
lected by another switch which gives two 
degrees of compensation as well as a flat 
position. 

The remaining controls ;ire: channel bal- 
ance, bass, treble, volume and power 
switch, and an output selector switch. The 
latter has six positions: normal and reverse 
stereo, channel A feeding both outputs, 
channel A feeding channel A output, alone, 
channel B feeding both outputs, and 
crossover. This last is just what the name 
implies, svith a 650-cris crossover network 
switched in so that the channel A output 
han the highs rolled off and the Channel B 
output has the lows rolled oft, both being 
fed from the channel A inputs. This per- 
mits a stereophonic effect from mono 
souTecs, since the two speakers are repro- 
ducing different frequency ranges with a 
consequent distribution of the sound be 
tween the two channels. 

The tone controls are the Baxendall type 
— which we prefer — -and the contouring of 
loudness compensation is pleasant. Pour 
a.c. output receptacles are provided, all 
being controlled by the power switch, and 
accommodating a total of 650 watts which 
should be adequate for two amplifiers and 
a turntable and/or changer. 

All heaters (except that of the rectifier 
tubo) are fed from d.c. which is provided 
by a selenium rectifier and a filter system 
consisting of two lOOO-iif capacitors aud 
a 10-ohm resistor. The plate-supply filter 
is a two-section EC type, and residual hum 
is better than SO db' below normal output 
of 2 volts for high-level inputs, and belter 
than 60 db below the normal output for the 
low-lovel inputs. Tubos employed are: four 
ECC83/12AX7's, two ECC81/12ATJ7's, and 
one BZ80/6V4. The front panel is brushed 
brass, aud is almost Vx in. thick. Cathode- 
follower outputs are provided for a tape 
recorder, feeding from both channels, and 
tape monitor jacke are furnished for uso 
with recorders having feed-through con- 
nections built in. 

Construction 

Figure 4 shows the top and rear of the 
chassis for the location?) of input and 
output jacks. The Channel A connections 
are on the top row and Channel B con- 
nections are on the lower row, except for 
the tape monitor jacks which are .shown at 
the left of the top row of jacks. Level set 
controls are used for the low-level inputs 
through the preamplifier, and for the aex 
1 high-level inputs. These are shown on the 
housing in froiit of the tubes, and are 
accessible from the top. Both preamplifier 
tubes, shown on the platform at the right, 
are shock mounted for complete freedom 
from microphonics. 

The 400-C is a real joy to use. Tha 
switching is quiet, with no noise between 
switch positions; controls are quiet and 
tapers have been chosen for smooth oper- 
ation. The controls havo a firmness of feel- 
ing, which gives the same impression as 
when handling a fine ear. Distortion is 
low—measuring around 0.1 pel - cont at a 
3-volt output, and the equalizations of the 
two preamplifier sections in the model 
tested was closer than 1 db of being 
identical in both channels. All in all, we 
consider the 400-C to be one of the finest 
examples of preamplifiers we have been 
privileged to examine. A-25 
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Fig. 4. Chassis view of the Fisher 400-C shows input jacks, level-set controls, 'and 

general layout. 
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LITTLE **BEAUTY . . . 

WITH THE MIGHTY HI-FI VOICE ! 



NEW "TRi-eite*" 3-WAY HIGH FIDELITY SPEAKER SYSTEM 




PERFORMANCE FAR BEYOND COST AND SIZE 

If space is a problem, but only true hi-fi sound is for you ... if you want 

lo delight the eye (as well as (he ear) ... if you listen to organ music on occasion, 

and want the pedal notes to be there ... if you thrill to the full, clean, smooth 

separated sounds of the orchestra in all their wonderful detail . . . then 

Jensen's new TR-10 TRI-ette 3- way speaker system is for you! Use one 

for your compact hi-fi system, a pair for space-saving high quality stereo . , . 

or add one to your present speaker for stereo conversion. Drives with 

good 10-watt or larger amplifier. Choice of Walnut, Tawny Ash or Mahogany. 

Net Price $114.50. Table Base (illustrated) extra $5.45. Floor Stand $12.95. 

Send for Bulletin JH-1. 




ADVANCE DESIGN 3-WAY SYSTEM COMPONENTS 

A. New 12" Flexair* high compliance superlow resonance woofer for useful 
response down to 25 cycles wilh a new low in distortion for such 

a small reproducer, 

B. Special 8" mid-channel unit handles the range from 600 to 4,000 cycles, 
through L-C crossover network. 

C. Compression-driver horn-loaded tweeter carries the response to 15,000 cycles 
(H-F control for balance adjustment). 

D. Tube-loaded port for amazing bass response in Jensen's new 
Bass-Su pet flex* cabinet. 

**I3^"H., 25" W., \ \*A"D (not including base) 



-lenaen / 

^^"^ DIVISION OF THE MUTER COMPANY 



MANUFACTURING 

6601 S. Laramie Avenue 

In Canada: J. R. Lonrstalle Co., Ltd. 
In Mexico. Radios Y Television, S. A. 



COMPANY 

Chicago 38, Illinois 

Toronto 
Mexico, D. F. 
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Fig. 5. The Reslo "Celeste" microphone, 
with on-off switch in the base. 



RESLO RIBBON MICROPHONES 

One can only begin a discussion of Reslo 
ribbon microphones by pointing out that 
they .arc small and attractively styled, 
offer ii wide range of impedances lo suit 
every requirement — in most instances with 
two different impedances being available 
iu one microphone — and they perform 
"like a microphone, should." These uuits 
arc unique in one respect, that of having 
replaceable "ribbon cartridges," which 
makes it possible for the user to com- 
pletely recondition a microphone with a 
minimum of time and effort. Furthermore, 
they are guaranteed for a period of three 
years — which is a good guarantee in any 
man's language. 

Three models are currently available — 
the Celeste, with an ou-off switch built into 
the base, as shown in Fig. 5 ; the Sym- 
phony, which has a more compact baso 
fitting without the switch ; as shown in 
Fig. G ; and the Avon, Fig. 7, which has 
a snper cardioid pattern. Each of the three 
models is available with three impedance 




Fig. 6. The "Symphony," having a direct 
base plug and no switch. 

ratings — low-impedance, designed :for in- 
puts of 30 to 50 ohms ; medium impedance, 
for inputs of 250 and 600 ohms; and low/ 
high, which may be used with 30-50 ohm 
loads as usually encountered iu professional 
equipment, as well as into high -impedance 
inputs such as home-type recording equip- 
ment. With the luttor two models, the im- 
pedance change is made simply by chang- 
ing the cuble and plug — tho connections 
to the base of the microphone accommodate 
both of the available impedances. For ex- 
ample, when the low/high model is used 
with a professional recorder, the cable has 
two wires and shield. By simply removing 
the plug and replacing with another wired 
correctly to a single shielded lead, t,he 
microphone output is at high impedance. 
This is a great convenience wheu the micro- 
phones., must be used with two different 
types of equipment. Changing from 250 to 
600 okma is accomplished the same way. 




Fig. 8, Desk-sfand base will accommodate any of the Reslo microphones. 



Fig. 7. The Reslo "Avon," a ribbon with 
a cordioid pattern. 

Another feature of interest is the ability 
of these microphones to have their response 
characteristics «hanged by the user in 
minutes. With each microphone are fur- 
nished two pieces of felt and a piece of 
varnished cambric. These are designed to 
fit into the rear protective shell of the 
microphone. For bass reduction, one felt 
is placed in the shell; for bass reduction 
with rear discrimination, one felt and the 
varnished cambric are used; for dose talk- 
ing use, a felt, the cambric, and the sec- 
ond felt arc placed in the shell. These 
changes may be made in less than a minute. 
Front-to-ren r discrimination is of the order 
of 20 db at 10,000 cps, becoming less as 
frequency is reduced. Without any of the 
auxiliary treatments the response is essen- 
tially flat from 20 to 15,000 cps. The Avon 
model is particularly well suited for P. A. 
use because of its cardioid pattern, the 
front-to-rear discrimination being of the 
order of 15 db to high and mid-frequencies. 

The dnral ribbon nsod in the Beslo models 
has a low mass, but is rugged. Furthermore, 
it is shielded from wind and breath effects 
by a nylon screen, a wire-oloth screen, and 
the external perforated shells, so they may 
bo used outdoors safely. Bocause of the 
shock mounting of the ribbon cartridge in 
foam rubber, Reslo microphones are highly 
resistant to mechanical shock. Output is 
- 58 db for a sound pressure of 10 millibars. 

Anyone who needs a microphone for 
both low and high impedances will find the 
Reslo units answer the requirements ex- 
cellently. We have used them in both ap- 
plications and have found thorn to compare 
favorably with some models of much 
greater cost. And the two impedance fea- 
ture is obtained only at the cost of an 
additional cable and microphone plug. 
This has tho additional advantage of pre- 
venting mistakes of setting impedances, 
since low-impedance inputs usually ac- 
commodate Cannon-typo plugs, whereas 
hign-inipedance inputs usually are designed 
for coaxial connectors- A-28 
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A CHOICE 
YOU'LL BE PROUD OF 
FOR YOUR PERSONAL 
STEREOPHONIC SYSTEM 





FA- 680 Stereo FM & AM Tuner & SM-245 Stereo Preamp & Control Amplifier 



Nine newly-designed, modem Pilot components form 
the basis for planning several superb stereophonic sys- 
tems. There is one perfectly tailored to your needs. 
And whichever you select, your choice of Pilot equip- 
ment will give you every reason for pride in your system : 
appearance, performance and trouble-proof reliability. 

An increasingly popular choice is the illustrated com- 
bination of FA-680 and the SM-245. 

The FA-680 is a true stereo tuner. The FM and AM 
sections tune independently. Two professional type 
tuning meters are used — a null-center type for FM and 
maximum swing type for AM. In addition to separate 
outputs for FM and AM sections enabling FM-AM 
stereo, the FA-680 also has terminals for multiplex 
FM-FM stereo, if and when adopted. 

Through the use of a gold grid cas- 
code RF amplifier, the 680 achieves 
1 microvolt FM sensitivity. Extreme 
wide-band detectors, and other ad- 
vanced designs are used to assure 



lowest possible distortion on AM and FM. 

The SM-245 is a stereo (dual-matched) preanlp- 
nmplifier with virtually immeasurable noise and hum. 
There are stereo inputs for the 680 tuner as well as 
inputs with equalization for stereo and monaural rec- 
ords, stereo tape heads and recorders, and dual micro- 
phones. And there are special outputs for making stereo 
and monaural tape recordings. 

The stereo power amplifier built into the 245 has a 
total, dual-channel power output of 40 watts for music 
waveforms (80 watts transient peak). Harmonic dis- 
tortion is less than 1 % at full rated output. 

The FA-680 is priced at $199.50, and the SM-245 
at $189.50. Both are supplied complete with enclosures, 
attractively finished in vinyl black 
and gold. Other Pilot components offer 
you a wide choice of stereo system 
combinations. See and hear them at 
your Pilot dealer, or write for com- 
plete details and specifications. 



RADIO CORPORATION 

37-04 36th Street, Long Island City 1, Mevt York 



pficcs slightly hiehef In Wesl 



Electronics manufacturer for more than 39 years 
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Fig. 9. Allied Rodio Corporotion's Knight KN-120 Deluxe AM/FM/Stereo tuner. 



KNIGHT KN-120 DELUXE 
BASIC AM/FM/STEREO TUNER 

New tuners seem to be introduced at the 
rata of about one each month, and aside 
from variations ill appearance, quality of 
construction, n ml placement of controls, 
there is littlii to distinguish one from an- 
other. Performance is uniformly good, and 
■while there are differences in sound (jlialityj 
hum level, drift, and sensitivity, most of 
them use essentially the same circuits and 
tftuHy buy their i.f. transformers from the 
same source. But every so often something 
that is sufficiently new to warrant attention 
appears, and the Knight KN-120 Deluxe 
basic AM/FM/Stereo tuner is one of them, 
For in this model there is a ra&iMliy new 
idea which we have never before seen 
applied to timers, although all of 113 are 
familiar -with the use, of feedback in ampli- 
fiers — in fact, we rarely see an amplifier 
nowadays without feedback. 

Before discussion of the physical and 
performance characteristics of the KN-120. 
the application of feedback to a tuner 
Should be explained, for it is in this area of 
circuit design that this tuner is distin- 
guished. 

Reviewing briefly, most readers art 
aware that a.f.e. may be obtained by 
connecting — through suitable filtering cir - 
Cnits— Die output of the discriminator to 
a n-act:me.e tube which controls the fre- 
quency of the fr.f. oscillator in the "front 
end." The Foster Seeley discriminator is 
so arranged that wlicu properly adjusted its 
audio output is superimposed on a d.c. 
voltage whose average value varies as the 
center frequency of the i.f. channel is 
varied. When tuned exactly "on the nose,'' 
the average voltage of the discriminator 
output is zero; if tbe set is tuned to one 
side or other of exact- center — which means 
that the carrier is not distributed symmet- 
rically over the straight-line portion of the 
discriminator curve — a d.c. voltage is 
developed, A reactance tube is a voltage- 
sensitive device which varies its basic 
characteristic. — either inductance or capaci- 
tance, depending on the actual circuit— as 
the voltage applied to one of its elements 
is varied. If the tube is connected across 
an inductance in the oscillator circuit, the 
frequency of the oscillator can be variod by 
varying the control voltage. Thus the entire 
circuit functions like an engine with a 
governor in which a speed-proportional 
control is exerted ou the engine's throttle 
to maintain a constant speed at all times. 
In the FM tuner, the d.c. voltage from tbe 
discriminator is fed back in the proper 
polarity to correct, oscillator frequency and 
thus to relunc the circuits so that tlie i.f. 

48 



signal is in the center of the i.f. pas? band. 
As in any governor system, there must be 
some deviation in order for any control 
voltago to bo developed, so it is not possible 
to provide a 100 per cent correction. 
However, in a well-designed set the devi- 
ation can be held to less than 2d kc witli 
ease-. For the usual a.f.e. circuit, therefore, 
it is only tho avers gs (I.e. voltage at the 
output of tho discriminator which is em- 
ployed for the control, and the average- is 
obtained by filtering in the return circuit 
As a matter of fact, we have seen sets in 
which the filtering in tho a.f.e. return was 
inadequate, and some low-frequency audio 
signal was present iji the control voltage. 
The net result was that when the a.f.e. was 
switched on the low-f requune.y audio voltage 
in the control signal would try to move 
the intermediate frequency back to the 
center again with each signal variation, and 
since the discriminator can only detect 
frequency variation, the low-frequency out- 
put of the set was reduced. So every time 
the listener switched the a.f.e. on, the. bass 
dropped out of the reproduction. 

Supposing, however, that the audio out- 
put from the discriminator were to be. fad 
back to the reactance tube. If there were 
no filtering in the line, and enough control 
voltage were fed back, the output, would he 
reduced appreciably throughout flu; entire 
audio spectrum. However, if a controlled 
amount of the audio signal were to be fed 
tacit, it would serve the same purpose as 
any other type of feedback and should 
therefore reduce distortion .and improve, 
frequency response. 

This is the principle of the .Dynamic. 
Sideband Regulation as employed in the 
K.N-120 tuner. Some of the audio voltage 
from the discriminator (actually that from 



a cathode follower which offers a law- 
impedance source for the voltage being fed 
back) as well as the filtered d.c. voltage 
(which is proportional to the average 
deviation from center frequency) is fed 
back to the reactance tube to give about lo 
db of audio feedback throughout the i.f. 
section and tlie discriminator. The result is 
that while the audio output is reduced by 
some 10 db, there h a considerable reduc- 
tion in noise from weak stations, and the 
effect of over-modulation is reduced greatly. 
While FM stations by and large radiate a 
cleaner signal than is usually heard on AM, 
some of them do occasionally increase their 
modulation to improve coverage, and they 
may exceed the i.f. amplifier bandwidth in 
the tii'ncK There is a definite improvement 
hi audio quality on most stations with the 
DSlt tnrned on, and on fringe stations the 
signal-to-noise ratio is improved very 
noticeably. The FM section may be used 
without _DS3t, and with or without a.f.e, 
but since the operations are related, the 
DSR switch overrides the. a.f.e. awiteh. 
Normal practice is to tune in a station with 
DSR and a.f.e. switches both at off; then 
switching the DSR switch to on nisi, turns 
on the a.f.e. 

General Description 

Fiyurc 9 shows the external appearance 
of the KN-120. Separate tuning knobs arc 
used, and separate dinl pointers and tuuiug 
indicators are used, os would be necessary 
ou any AM/FM/Stereo tuner. In the lower 
panel, the lever switcli at (he left controls 
AM tuning, varying sensitivity and pass 
band for local, medium, or distant recep- 
tion. At the right is another lever switch 
that selects the output fed to a pair of 
.jacks marked output on the rear apron— 
the FM jacks are normally connected to the 
PM circuit at all times. With this switch in 
the am or sw.kf.o positions, an AM signal 
is available at the output jacks. One jack 
of each pair is fitted with a level-set con- 
trol. The three slide switches on the front 
panel control power, a.f.e, and DSR. 

Figure 10 shows the rear of the chassis 
removed from its ease, which measures 4% 
in. high, 15% in. wide, and 1$% in. deep. 
The case is steel, with a leather -like vinyl 
material permanently bonded to it. A 
multiplex jack is provided, and the built-in 
ferrite loopstick is mounted on a pivot so 
it may be oriented ior optimum signal 
pickup. 

In conclusion, it must be said that the 
DSR feature, along with over-all good 
design, results in a tuner which has ade- 
quate sensitivity and excellent audio 
quality. Furthermore, it is compact and 
attractive in appearance. A-27 




Fig. 10. Rear view-of the Knight basic tuner. 
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be happy to demonstrate 
THE "400" for you. Compare THE FISHER 
tft any other stereophonic audio 
control system, regardless of price. In features, 
construction, and in ease-of-operation, 



THE FISHER will prove itself to be the best! 





■ Eight pairs of stereo inputs, 4 pairs for low- 
level, 4 pairs for high-level. 

■ Seven pairs of permanent connections, 
4 low-level, 3 high-level. 

■ High-gain microphone preamplifier. 

■ Push-button function and channel selection. 

■ Built-in crossover network, with complete use 
of the tone controls at all times. 

■ 3-position, lever-type Rumble Filter. 

■ 3-position, lever-type Loudness Contour Control. 

■ Special input for ceramic stereo cartridge. 

■ Channel indicator lamps. 

■ Power-on indicator lamp. 




TODAY FOR C0A1PIFTS SPECIF/ CATIO, 




■ Four auxiliary AC receptacles. 

■ Three cabinet finishes, for any room decor. 



FISHER RADIO CORPORATION • 21-29 44th DRIVE • LONG ISLAND CITY I, N. Y. 
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WHAT CAN STEREO DO? 

Debussy: Jeux; Debussy-Ravel: Danse. 
Dukas: La Peri. L'Orch. de la Suisse Ro- 
mande, Ansermet. 

London CS 6043 (stereo) 

The Debussy side of this disc is a top stereo 
prbie, to please anybody and everybody ; the 
Dukns side Is interesting, If of lesser Impact 
all around. 

"Jftiix" — Gaines — Is a remarkably little 
known Debussy bnllet score, the last orchestra) 
work he composed, dating from 193 2. well 
after the more familiar pieces. It Is accord- 
ingly more concentrated, more modern, terse, 
nnd even better for ht-fi than the earlier scores. 
In this really wonderful stereo recording and 
performance (be late-Debussy Idtom, the color- 
ful, bittersweet orchestration, nre projected 
with no less than thrilling effect, for me any- 
how. I am sore that hi-fi lovers without a 
trace of Debussy in their systems will enjoy 
it just ns much. It's just a d — good record 
for listening. 

"La Perl," the last work of Dukas, Is mainly 
novel in that it isn't the "Sorcerer'3 Appren- 
tice.' 1 the Dukas piece we always hear. It 
isn't os good, either, and it is much more 
longwlnded, less original. A nice and tuneful 
chromatic score, not too far removed from the 
Scbeherexade sort of music (and Dukas man- 
ages to steal a couple of Rlmsky Korsakoff 
themes, without noticing It), bat it doesn't 
compare with tho Debussy. 

The third piece is n f.imiltar early plauo 
piece of Debussy, as orchestrated many years 
later by Havel. A pleasant trifle, to fill out » 
side — and it's a pleaisure, at least, to see a 
stereo side actually Oiled out, for once. 

Grofe: Grand Canyon Suite. Phila. Orch., 
Ormandy. Columbia MS 6003 (stereo) 

Tbts piece is generally deplored by lovers 
of classical music, but few musicians would 
deny the extraordinary effect of the instru- 
mentation. The tunes are trite, the effects 
second hsnd, the romance forced, the style 
tint of anybody and everybody familiar — but 
nevertheless, the piece is outstanding as an 
orchestral tour de foroe. 

Stereo, by virtue of its way with the orches- 
tra, uiaJces a new wonder out the old wnr- 
borse. 1 expected to be bored, I listened with 
astonishment Never has stereo's power to 
space out the insldes of a piece of music been 
more nicely demonstrated. 

Of course — you hoar tho same details in 
the, mono version. But you don't notice them. 
The RUbtle differences in source, in hall reflec- 
tion, scarcely important la themselves, still 
add up to a transparency and rhythmic poly- 
phony that has nevec been achieved on any 
standard mono recording of tho music and 
never will. (By polyphony I simply mean that 
in stereo you can sense the several strands of 
thought going on at once, in different parts of 
the orchestra, each made clear and separate 
from the others, yet simultaneous with them. 
Mono recording takes away the separatenesa 
of impact.) 



* 780 Greenwich St., New York U, N. y. 



EDWARD TATNALL CANBY* 

Mendelssohn: Italian and Reformation 
Symphonies. Boston Symphony, Munch. 
RCA VICTOR LSC 222 T (stereo) 

In this one — particularly In (be "Reforma- 
tion" Symphony — it is the impact of an In- 
tense Romanticism, a Roman lie ecstasy, "that 
hits yon via the immediacy of the stereo 
medium. I was immensely impressed by the 
"Reformation" (it is Symphony No. 5} in this 
playing though, generally, I find Munch on 
the chilly side In Romantic music. Maybe it's 
just the RCA Victor punch here — It's a 
splendid recording. 

The "Italian." for some reason, docBrt't hit 
me as bard. I suspect that the difference is 
with both me and the orchestra i the music is 
overly familiar and, by now, a bit stale and 
it's not the sort that can be played without 
rhe right enthusiasm and freshness, 

Dvorak: Serenade in D Minor, Op. 44. 
Boston Woodwind Ensemble, plus cello 
and double bass. 

Boston BST 1004 (stereo) 

— And here, the stereo impnet Is largely in 
the sound of the hall. The smallish cluster of 
instruments Is not Importantly aided by the 
left-right distribution ; it isn't that vital. Dut 
what does come through in stereo is the strong 
feeling (hat these players urn directly before 
you, on a large stage within a targe and 
resonant hall. That In itself, along with fine 
playing of a top-rank Romantic serenade (one 
of the best of all the Dvorak works), makes 
for good stereo listening. 

As in so many other new stereos, this one 
is considerably shorter than the mono version 
of the same, which Includes other music us 
well, Boston follows the now-familiar practice 
of spreading out over three or four sterd'a 
discs ibe contents of maybe two inonos. Neces- 
sary, and worthwhile in the result — -well-cut 
siereo grooves. (But 1 wish the price per disc 
would be equalized. To pay more for less irarts 
too much. If the stereo records are shorter, It's 
enough to have to poy the full mono price, 
let alone 20 per cent more.) 

Gilbert and Sullivan. The Mikado. D'Oyly 
Carte Opera Co., New Symphony Orch., 
Godfrey. London OSA 1201 (2) (stereo) 

This is it ! It didn't take me five minutes 
of listening to this new recording to decide 
that there still is only one way to do "G &. S" 
and that is the D'Oyly Carte way. I didn't 
even bother to set out Lhe recent Angel stereo 
recording of the same with the famed Glynde- 
hourne opera company — it Just isn't in the 
running. 

t suppose there are plenty of G tt S faiu 
who Mil, as always, deplore theso new fanglcd 
Mtkados, one and all, lo favor of the classic 
recorded Tcraion on 76, done in the late 
Twenties and beloved for two generations. 
Mnybe so, maybe so. (In fact, I'm going to 
have to look that old set up for a direct com- 
parison, one of these days, out of sheer curi- 
osity.) But time flies and It's now thirty years 
later — and we still have D'Oyly Carte and the 
authentic tradition, as we did In 1828, some 



forty-odd years after the original. What more 
can you ask? 

D'Oyly Carre, if you didn't know, was the 
original Gilbert and Sullivan company, per- 
petuated {like nn eternal "South Pacific" or 
"My Foir Lady") from one generation to 
another, always in the family, carrying on the 
traditions and — Incidentally— owning the stlll- 
tmaxptred copyrights; all other versions nre 
unauthentii:, and all other versions (excluding 
a great many worthy amateur productions) 
dound unauthentic, too. They ring false. 

This stereo Mikado may not boast tho most 
perfect group of D'Oyly Carte singers ever, 
but by golly, the old famillnr types nre on 
hand, mostly to perfection. The crusty, ncld- 
voleed baritone High Executioner (he appears 
In some form In every one of the operas), the 
gravelly contralto. Katlshti, the sweet young 
things (three little maids), all a-twitter and 
ever so British, the ponderous basso and the 
ecstatic tenor (always, a hit strained in voice 
aud never quite altogether In tune) — every 
familiar sound is here. Even the eliorns, plus 
one of the best G ft S orchestras ever but still 
Under the same Isidore Godfrey. 

What never foils to astonish me Is the 
verve and enthusiasm that this company Is 
able to summon up, year after year, decode 
after decade, lifetime in and lifetime out. 
Don't tell me the British aren't the roost 
tradition-minded sools in the world ! Per- 
sonally, I'd go nuts singing nothing hut Q 4> 3 
for ever nnd .mon, but I certainly don't go 
nuts listening to these singers. 

The stereo Is excellent, and adds a wonder- 
ful sense of Immediacy nnd presence to the 
production, without in the leastiposlng prob- 
lems of artificiality or falseness -in tbe spatial 
sense. The soloists are placed exactly right, 
not too near, not too far, and they move Just 
enough so that they aren't rooted to pedes- 
tals ; you'll never worry an instant about 
their vlsnnl whereabouts. The chorus is it! 
back, precisely where is shonld he (but ,not 
too far) and the orchestra — -well, It's every- 
where nnd very much iu place musically. 

I'm not even listing the Glyndebourne pro- 
duction here. It is wrong, wrong, so very 
wrong — and Glyndebourne Js one of the finest 
"real" opera. companies in che world. Bat this 
G & S, you sec, isn't real opera; it's a stylized 
show type of its own, satirizing opera and 
plenty else, hut never, never sounding liks 
actual opera, never competing with actual 
opera either. Glyndcbourne's Angel perform- 
ance (a) sounds like real opera and (b) plays 
down to G ft S, as though the ghosts of 
Mozart and V«rdi nnd Rossini were on hand 
to deplore. Bud, You have to have fialth In 
G & 3 to sing it right. 

Note — there are other G & S stereo albums 
from H'Oyly Carte too ; they'll all be done 
again, most likely. 

Vivaldi: The Four Seasons. 

(a) I Sollsti di Zagreb, Janigro. 

Vanguard BGS 5001 (stereo) 

(b) Stuttgart Chamber Orch., Muneh- 
inger. London CS 6044 (stereo) 

These arc two heartwarming recordings of 
this set of Italian concertos that has risen, 
since the war, from complete obscurity to be 
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ono of the favorite l-Sth century works. Both 
versions represent, about the best ylnying of 
this sort; of niutsia available from their re- 
sneetivc urens - Germany and the Adriatic 
Sen. Both art! MeeLlcnt stereos, technically 
anil for the music itself. Both arc "authentic" 
in their nnproadi nnd In their complement of 
performers, n small string group with harpsi- 
chord ulna two ov three solo violins. 

There have been horribly distorted perform- 
ti nets of this music, and not infrequently 
either-- .1 recording by the Inte Guldo CnntcIII 
eomes to my mind as perhaps the most tlis- 
tr&rslng of ill. There have been stodgy, mfislf 
ridngiciil-style nlnyings, romantic, overblown 
ver.-iiodtk. Our own symphony orchestras aire 
inherently Incapable of mnfeinR seuse of this 
kind of music — thonirh they have tried. But 
here, ut last, we have St us right ns Mnstnrt, 
and the variations from one to the other of 
these two recordings are what may be called, 
at last, legitimate within ittc style and period 
of tlie musk. 

Vanguard's recording is the lightest, the 
airiest, the ntosr electrical. II has a cat-lilce 
quality- -steel springed, but beautifitlJy under 
control, that Is of the best in the Italian 
school of present-day string playing. (Zagreb 
iw evidently more Italian than Germanic in 
its musical tttfilintioniO The soloists are sen- 
sationally good in tbeir parts (one is a princi- 
pal *olo, the others more or less secondary.) 
The display of the suecessive seasons lulls, 
crackles, ronrg. bristles, sleeps, all within the 
strict 18th-century framework of musical 
expression. 

London's from Stuttgart, within the sniuo 
general trflditiou, is sweet and German. The 
tempi are slower, the music fuller, softer, 
rounder, the voltage generally lower hut the 
amperage plenty ample. German Haroo,uo play- 
ing (this is nominally what is called Baroque 
music) can be stuffy, heavy, plodding: it Isn't, 
here — far from It- If you play this hard on 
the hculs of the Vnuguard disc it will teem 
a bit beavy-handed for about three minutes. 
Then, as you adjust to the feel of the perform- 
ance, the heaviness will vanish. 

An interesting stereo point, concerning both 



dlrtij* : these nrc of. the ISih-eentui'y vniiOTtn 
type where tint solo Or solo group Is contrasted 
and complementary to flic larger "tuttl" hudy 
ni strings hnt not singled out in the later 
super- virtuoso fashion. The flu pincers accord- 
ingly have been able to place these solo fiddles 
in a much truer and more natural perspective 
than is possible when the coueerto soloitil is 
i\ big name with all the trimmings and plenty 
to show off about. Big-n»me solos must sound 
big — and they do, alas 

Most of the big cohuertos arc now subject 
to stereo elephantiasis of the solo. 1 don't 
like it and doubt if I ever will- for It is not 
a necessity in stereo, as it >vas in mono re- 
cording. I hate to hear hujre fiddles playing 
close-np 1n front of vast, distant orchestras ; 
1 dislike a ponderous piano thai floats in mid- 
air before your very nose, I find more and 
more that stereo solos — all solos — are best 
when tiiTten from a more concert-like position 
and In a con cert-sty In volume balance. But, 
unfortunately, the practice of solo magnifica- 
tion Isn't golug to die easily. 

Aad so there's nothing like the "little" solo, 
(he semi-soloist, for good stereo ! If his name 
Is anonymous, or set, figuratively, in modiuui- 
sfeod letters, not big ones then he gets itlestl 
stereo treatment from our present-day engi- 
neers. Try either of these recordings and 
you'll We exactly what 1 mean. 

Berlioz: Symphonie Fantistique. Cento 
Soli Orcfi. of Paris, Fouresfier. 

Omega Disk OSL 9 (stereo! 
Stravinsky: Petrouchka. Cento Soli Orch., 
Albert. Omega Disk OSL 8 (stereo) 

Here in an unexpected and quite startling 
new stereo scries, in lsvo examples, launched 
out of the blue by n company that hasn't to 
my knowledge hud its nose in the classical 
disc catalogue before. The discs are, surpris- 
ingly, top rale. The sound is terrific and so is 
the engineering; the performance* by an 
orchestra that 1 hadn't heard mentioned be- 
fore, are fresh, full of life, if (like tunny :i 



French performance) somewhat on the erratic 
side. 

The best of the two aonlcnliy Is the Stravin- 
sky — mulnly thanks to Stravinsky himself, 
who is beautifully served by this opulent, full- 
bodied two -channel (V) stereo raping. One nf 
the interesting things onr ears begin to learn 
In respect to stereo these days is the uulto 
different effect Of two-channel nnd three- 
channel originals. Not. nil are clearly to be 
heard one way or the other— but a recording 
such ns this one scetns clearly two-sided, (he 
emphasis on the right and left areas, with a 
relatively mild sense of straiglit-SLbead middle. 
I do >uit by this wean that there Is a "hole 
in the middle" by any means! (Now that, my 
speaker phasing is usually right, I don't 
believe in bolts in the middle any more. They 
really don't exist.) There is simply a feeling 
of "two-ness" here, an attraction lor the car 
cowards belli sides, which spread out beauti- 
fully to overlap in the middle and so complete 
the picture. Tbls is superb for the Stravinsky 
score, which never got such a fabulously clini- 
cal inside exposition. The endless details of 
orchestration nrc so clearly, Htnrtlingly 
brought out that you will be fascinated for 
hours, given a bit of musical cariosity. 

The famous Berlioz symphony, a bit less 
striking as stereo, Is the better performance 
— it is a traditional favorite oT French 
musicians, who put into it. all the accuracy, 
flic electrical quality, that 5r must have. (The 
Stravinsky performance is conducted by a 
young German conductor; be makes It sound 
German, with unusually slow tempi, a rothcr 
heavy quality. Interesting, even BO.) 

My Congrats to Omega for a splendid tech 
nlcal job on both discs. 

Berlioz: Corsair, Beatrice and Benedict, 
King Lear, Rob Roy Overtures. Philhar- 
monic Promenade Orch., Boulf. 

Westminster WSt T4009 (stereo) 

Sometimes the best virtue of stereo Is 
moderation — and it's worth money. You'll pay 
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T. WHO HAS DEVELOPED, PATENTED, AND 
ALWAYS MANUFACTURED THIS MICROPHONE? 

The Georg NEUMANN Laboratories (founded 1928), West Berlin, 
Germany, developed and have always manufactured the U-47, M-49b, 
SM-2, and KM series of condenser microphones. All hove the name 
NEUMANN, the model ond serial number. 

2. WHAT IS THE BIG NEWS? 

The NEUMANN nome-plote now assures you of same day repair 
service by the direct factory representative. Now oil repairs are 
made in the U.S. by factory trained technicions using genuine 
NEUMANN parts and factory authorized resealing with a 6 month 
warranty as a new microphone. 

The name NEUMANN on your microphone now means U.S. standard 
A.C. plug and audio connector, fuse and pilot light as ORIGINAL 
equipment. 

From now on, look for the NEUMANN nome-plote on your new 
condenser microphone. 
NOTE: ALL NEUMANN MICROPHONES ARE NOW SUPPLIED WITH A 
FULL ELASTIC SUSPENSION (as illustrated) AS ORIGINAL 
EQUIPMENT AT NO PRICE INCREASE. 
Available separately $37.50 

Laboratories trademarked products are exclusively repre- 
sented and serviced in the U.S.A. and Canada by 

J^otham '.llLidio f^.ales k*5o. inc. 

2 WEST 46TH STREET, NEW YORK 36, NEW YORK 
RlPflientti In Canada by: Vldlton Corp. Ltd., Ottawa 
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Post-Christmas Book Sals 

SAVE 30 to 35% 



We've taken down the Christmas tree and 
settled down to another new year . . . but we 
haven't stopped passing out "gifts". Here 
is your ehanee to save from SO to 35% . . . 
as a gift, with our compliments... on the 
moat helpful and interesting selection of 
audio and high fidelity books. Order now— 
while the short supply lasts— take advan- 
tage of our post-holiday "cleanhouse" sale 
today! 



HERE ARE THE BOOKS- 
HANDBOOK OF SOUND REPRODUCTION 

by Edgar M. Villchur. 

Right up to date, a complete course on sound 
reproduction. Covers everything from the 
basic elements to individual chapters on each 



of the important components of a high fidelity 
system. Price $6.50. 

TAPE RECORDERS AND TAPE RECORDING 

by Harold M. Weiler, 

A complete book on home recording by the 
author of fiigh Fidelity Simplified. Easy to 
read and learn the techniques required for 
professional results with home recorders. 
Covers room acoustics, microphone tech- 
niques, sound effects, editing and splicing, 
etc. Price $2.95. 

THE McPROUD HIGH FIDELITY 0MNIB00K 

Edited by C. G. McProud, 

Publisher of AUDIO and noted authority 
and pioneer in the held of high fidelity. Con- 
tains a wealth of ideas, how to's, what to's, 
and when to's— written so plainly that both 
engineer and layman can appreciate its valu- 
able context. Covers planning, problems with 
decoration, cabinets and building hi-fi furni- 
ture. A perfect guide. Price $2.50. 
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THE 3rd AUDIO ANTHOLOGY 
by the Editors of AUDIO Magazine. 
A condensed library of essential high fidelity 
knowledge in one single volume. A valuable 
collection of the most useful audio techniques 
published in AUDIO Magazine. . . the original 
magazine about high fidelity. 47 complete 
articles by world famous authorities - fully 
illustrated, with schematics, pictorial dia- 
grams and photographs. Price $2.50. 

THE 4th AUDIO ANTHOLOGY— JUST OUT! 
by the Editors of AUDIO Magazine. 
144 pages of complete articles by world- 
famous authors... contains everything from 
transistors to speakers. Numbers 1, 2 and 3 
of the AUDIO ANTHOLOGY arc valued 
highly in reference libraries throughout (he 
world. Number 4 of the series promises to 
provide the same quality of articles that has 
made the AUDIO ANTHOLOGY a prized 
reference work . Price $2.95. 



SELECT ONE OR MORE OF THE MANY MONEY-SAVING BOOK COMBINATIONS SHOWN BELOW. 
BECAUSE OF THE HUGE SAVINGS, REMITTANCE MUST 
ACCOMPANY YOUR ORDER. ..NO C.0.D.'s...ALL BOOKS SENT POSTPAID 





#m RADIO MAGAZINES, INC., Dept PC 

P.O. Box 629 

^---"^ Mineola, New York 

^sf-*** " Please send me postpaid, the book combinations I have circled below. I am en 

^— " closing my remittance for $ 

- • ALL BOOKS SENT POSTPAID-NO C.OJVs -REMITTANCE WITH ORDE1 

PC-10 $5.85 PC-11 $6.50 PC-12 $6.50 PC-13 $5.85 PC-14 $3.50 PC-15 $3.95 PC-16 $3.! 



NAME. 



ADDRESS. 



,CITY_ 



_Z0NE. 



_STATE_ 
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for it In this one, with good musical benefits. 

What I mean Is, that for much music, 
especially for the classical orchestra of the 
middle and late 10th century, a general over- 
all sound picture la tar more Important than 
a clinical, close-up, bp read -on t look at details. 
In modern mode from, let's say, 1890 on, the 
orchestra Is minutely subdivided with a 
wealth of coloriatic detail 'work. The earlier 
orchestra— especially Berlioz — has the detail 
wort too, but It la definitely secondary to 
larger, over-all musical statements that mast 
be heard foil-size and as a whole. Too much 
stereo effect and yon lose out In musical sense. 

With which Introduction I proceed to say 
that the relatively mild stereo of this record- 
ing is exactly right for the music I've 
switched to my "mono" position (paralleling 
the cartridge leads) to note that superficially 
there Isn't any enormous differences but that 
the small difference .which is evident la good 
to the music. 

The four Berlioz overtures here Include an 
almost unknown one, Sob Boy, an early work 
that gets its first recording here. You'll enjoy 
It, if only for the main tbeme which, says my 
curious ear, is no less than the familiar 
Scotch time "Scots wha hae for Wallace bled" 
— is that the right title? (Westminster's an- 
uotator doesn't seem to have heard it) The 
British performance is impeccably musical, 
accurate, and on the whole, very British. 
Doesn't do this slightly over-dramatic French 
music a bit of harm 1 

(NJB. There's a companion overture disc . 
with four more Berllos overtures on It, WST 
14006.) 

Prokofieff: Peter and the Wolf. Garry 
Moore; Philharmonic Symphony of Lon- 
don, Rodzlnskl. 

Sdtnt-SaSns: Carnival of the Animals. 

Garry Moore, narr. J. and G. Dlchler, 
pianist*, Vienna State Opera Orch., 
Seherchenj zoo sounds. 

Westminster WST 14040 (stereo) 

This is an odd one t It's a composite, of 
course, mixing Vienna, London, America, and 
the Bronx zoo for a grand stereo pastiche 
that has me only partly impressed — bat im- 
pressed, even go. 

Take "Peter" first Garry Moore tries hard 
to be the average Joe, avoiding the archness 
of most tellers of the Peter story In favor of 
an almost bard-boiled approach. Pretty sad, 
I'd say. "Peter" isn't that bind of piece. As 
for the stereo here — If there la any, then I 
can't hear It. Sure, there's virtue In modera- 
tion, as I have said already ; but when moder- 
ation moderates to the vanishing point . . . 
anyhow, the performance Itself — the orchestra 
— is nicely done. It's probably the same one 
Issued in various other Westminster "Peter" 
formats, including one (mono) without any 
voice at alL 

The "Carnival" Is quite a proposition. It 
has been out before In mono form — but hers, 
the actual animals are claimed to be recorded 
in stereo at the Bronx zoo ! Well, maybe so, 
but If I am hardly aware of ducks to the 
right and wolves to the left, at least the 
animal sounds are real and out of live ani- 
mals. Oddly enough, too, they go quite well 
with the Salnt-Saens music, which Is de- 
cidedly not what I had expected. The alter- 
nation of living animals and musical animals 
proceeds smoothly via tape editing and the 
total effect Is quite Instructive. 

Here, the music Is plenty stereo at least 
as far as the two solo pianos are concerned ; 
one Is on each side of you and the contrast 
is musically interesting. The orchestra Isn't 
spread out much but it doesn't matter. Nice 
playing, and Garry Moore Is better here than 
In "Peter" even if the "verses" he recites are 
pale imitations of the clever set done by 
Ogden Nash (on an early Columbia LP). 



Prokofieff: Peter and the Wolf; Lieu- 
tenant Kife Suite. Boris Karloffj Vienna 
State Opera Orch., Rossi. 

Vanguard VSD 2010 (stereo) 

Toss this one In the pot too — It makes a 
nice contrast to the Westminster "Peter". 
Where Garry Moore tries hard to be batch, 
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Boris Karloff goes back to the real fairy-tale 
tradition, booming out the story in rich, 
sepulchral tones, his voice surrounded by a 
huge space that Is even bigger than the large 
musical hall In which the orchestra plays. 
(The two were done separately, of course). 
The performance of the music goes perfectly 
with the Karloff. approach ; It makes much of 
every detail, in a alow and Impressive way ; 
the wolf is positively frightening, grandfather 
hobbles slowly and Implacably with Peter in 
tow, the cat la slimier than ever. (Well, you 
find a better word.) 

Old "Peter" fans will find this recording 
a heartening throw-back to the first "Peter" 
of all, on ECA Victor 78's with the Boston 
Symphony and Richard Hale, who spoke at 
stage distance in what now turns out to have 
been a thoroughly Karlofflan manner. 

Beethoven: Symphony #6 ("Pastorale"). 
Columbia Symphony, Bruno Walter. 

Columbia MS 6012 (stereo) 

I suppose I've sampled a dozen versions of 
the Beethoven Sixth, the one with the thun- 
derstorm and the bird songs, during this last 
year or so ; not a one of them was able to get 
through to the music as It ought to be — and 
has been, In the past, under Bach leaders as 
Walter himself and Arturo Toscanlnl. (He 
did an early Sixth on 787s that bas never 
been beat) 

Old Bruno Walter, as far as I'm concerned, 
has bit this particular jackpot on the nose. 
I haven't compared him to Toscanlnl (or to 
all the others) nor even to himself as of 
earlier recordings. Not Important. This ver- 
sion. In stereo, is miraculously right where 
the others, one after the next, failed to get 
into the spirit, failed to make the tricky 
music and the even-trickier pastoral symbo- 
lism sound convincing, in performance. 

No use saying more, except that I find the 
Columbia stereo Just about Ideal for the 
music. It could be done differently, of course. 
But this Is one excellent way to take down 
the Sixth — and with auch a performance to 
work upon, there wasn't much chance of Its 
misfiring. 

(Ton can have it in mono, but don't li 
you can help it) 

Mendelssohn: String Quartet in E Flat. 
Glinka: String Quartet in F. Westwood 
String Quartet. Stereo Records S 7006 

I have postponed this record for months 
because when I first tried it the sound was 
so dreadful that I decided immediately it 
couldn't be that bad — It must be my stereo 
equipment 

Well, it Isn't that bad — but it Isn't good 
sound, either. Instructively enough, I was 
also sent the mono version of the record 
(different brand on this one, though the 
cover Is the same) and I quickly found that 
part of the trouble is lo the original tape — 
or perhaps In the music Itself — a thin, wiry, 
unpleasant string sound, in both mono and 
stereo versions. It could be the quartet Itself 
and/or the particular acoustics and mike 
placement chosen ; In any case, I have never 
heard anything quite like this unpleasantness 
and I am not enthusiastic about It. 

In addition, the performances ere dominated 
by a very wobbly first violin, Louis Kaufman. 
No amount of engineering can repair that 
The playing ensemble is poor, though the 
spirit Is good. 

Finally, the stereo record i» distorted, and 
no doubt about It. Not the horrible distortion 
that I seemed to hear on my earlier stereo 
playing equipment but rather, a mild, annoy- 
ing, slight distortion that gets worse In the 
inner grooves, as might be expected. I am 
sure that this distortion will show up variably 
according to the cartridge used ; with the 
best and most compliant cartridges it should 
be slight enough not to Interfere with your 
musical listening. 

I mention this record in detail mainly as 
au Interesting example of the problems in 
current record listening. We always blame the 
record, but more often we should look out 
for our own equipment, in every aspect. With- 
out the slightest doubt, for Instance, a bril- 
liant tweeter system and/or a very live room 
will exaggerate tils slight distortion to the 
utterly impossible stage, whatever the car- 



tridge. Without a doubt, too, a cheap phono- 
graph of the sort that mercifully suppresses 
the highs won't even show it up at alL 

One reviewer of this disc, in another maga- 
zine, praised It to the skies as a fine stereo 
recording. Wonder what equipment he used? 

By the way, the two quartets are interest- 
ing music, one of them a pleasing bit by the 
pioneer Russian composer, the other a youth- 
ful and surprisingly mature quartet by Men- 
delssohn aged 14. Tbe Society for Forgotten 
Music, whtcb sponsors this series, did a good 
Job on the musical choice of material. 

Gluck: A I east e. Flagstad, Jobin, etc., 
Geralnt Jones Orch. and Singers. 

London OSA 1403 (4 stereo) 

This Is the stately opera In which Flagstad 
made her "final" appearance on tbe opera 
stage In New York, a good many years ago ; 
I saw and heard her and won't soon forget 
the occasion, especially the moment when the 
great singer, wrapped In her long white robes 
and looking as large as the statue of liberty, 
tripped and almost fell down a stage moun- 
tain. The audience positively gasped, for 
Flagstad is and was a monumental singer 
par excellence. 

The monumentallty is stilt there, and so Is 
the fine musicianship. Whether you enjoy 
this recording or not depends mostly on a 
rather tricky ratio, between your appreciation 
of tbe high plane of tragedy on which she 
projects the opera — she can't be beat on that 
score — and your distress at those inevitable 
high notes which the ageing lady squawks 
most painfully. (Leaser singers merely sing 
Sat ; Flagstad always hits the pitch exactly, 
even If It nearly strangles her.) If you can 
forgive her these, and if you are aware of the 
real greatness of her lofty concept this Is 
for you. It's not for most listeners, and that 
Includes many who would prefer a more 
"authentic" and lees grandly Romantic inter- 
pretation. 

Opera fans should keep one Important fact 
in mind here — this Is not the nsnal French 
version of the opera but the original Italian 
version, written in Vienna before Gluck 
moved to Paris and the protection of Marie 
Antoinette (before she lost her head, of 
course). The older Italian opera style was 
lofty, serious, restrained — restricted, perbaps. 
The new Gluck reforms, applied to his own 
operas in their French revamping, allowed for 
more freedom, a more personal and expressive 
style. Flagstad Is entirely right (and with 
her the rest of this cast) in pursuing the 
older, lofty Ideal here. Interesting. 

Liszt: Totentanz; Malediction. Alfred Bren- 
del, piano, Vienna Symphony, Glelen. 

Stereo Vox ST-PL 11.030 
(The same, plus) Mephisto Waltz 
Czardas Macabre, Die Traurige Oonael, 
Unstern. Vox PL 11.030 

These two Vox discs share a common cata- 
logue number and a common cover — an un- 
commonly good looking one, by the way. They 
also share In common two largeish and un- 
usual Ltezt pieces for piano and orchestra, as 
above. I fonnd these two works very Interest- 
ing. Liszt, the nltr&n&rch-Romantlc, la begin- 
ning to make a serious comeback these days, 
not only in his more familiar big pieces but 
in a large number of works that for a couple 
of generations have been pretty much put 
aside as Inferior, longwlnded, bombastic, over- 
blown, and what have you. 

They are bombastic, overblown, noisy, 
blatant, no doubt about It. Yet under all his 
noise and showmanship (which was very 
much wbat people enjoyed In those days), 
Liszt was always a strong musician and 
basically a good composer. Also a very mod- 
ern one In ways that are only now beginning 
to emerge — he wrote a sort of semi-atonal 
chromatic music that actually was much 
nearer to modern ways of musical thinking 
that Wagner's more famous endlessly shifting 
harmonies. Liszt used his half-tone, chromatic 
melodies, his restless harmonies, In a tight, 
nervous, Intense fashion — heneath the bom- 
bast — that listeners of his time could not 
appreciate In the terms we do today. These 
tblngs can be heard as well In his lesser, un- 
f Continued on page 67) 
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Ralph Bellamy, starring in "Sunrise At Campobcllo", listens to stereo on his Collaro changer and Goodmans Tr'wxonal Speaker System. 

Collaro-your silent partner for Stereo 



Listen to stereo records and discover the most exciting way of 
listening to music in your home. Listen to the new Collaro 
stereo changer and discover the changer which provides truly 
silent performance to meet the rigid quality demands of 
stereo. Here's why Collaro is your best buy: 

A. Five-terminal plug-in head : Exclusive with Collaro. 
Provides two completely independent circuits thus guaran- 
teeing the ultimate in noise-reduction circuitry. 

B. Transcription-type tone arm: As records pile up on 
a changer, tracking pressure lends to increase. Result may 
be damage to records or sensitive stereo cartridge. This can't 
happen with the Collaro counter-balanced arm which varies 
less than 1 gram in pressure hetween the top and bottom of 
a stack of records. Arm accepts any standard stereo or mon- 
aural cartridge. 




C. Spindle assembly: Typical of Collaro precision quality 
is the spindle shaft which is micro-polished to .000006 (6 
millionths of an inch) for smoothness — insuring no injury 
to records. 

There arc three Collaro changers: The Conquest) $38.50; The 
Coronation, $42.50 and The Continental (illustrated), $49.50. 
For full information write to Dept. A-l, Rockbar Corpora- 
lion, Mai.iaroneck, N. Y. 




American sales representative for Collaro Ltd. & other fine companies, sea 
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STEREOPHONIC 

Robert Prince: N. Y. Export: Op. Ja£2 
Leonard Bernstein: West Side Story 

Warner Bros. BST240 

The music from two choreograph to tri- 
UJiijiHs of Jerome Tiohhins is conducted by 
Koliort Prince, a young: .TnilliM.nl Graduate 
whose own work w/is hailed by "European 
cHties after his premiere at Spolrta, Italy, 
and performances ut the Brussels World's 
Knir. THs orchestra is the one assembled for 
the "Hnlloig U.S. A/' engagement at the Alvin 
Thcaler, where writers for New York papers 
railed it a "stunning theatre work." ami "a 
genuine work of art." Such Ja?. r /-tcsted por- 
son/jel as Phi J Woods, Ernie Royal, Sol 
.Seblinger, and Gcorgie Atild rtfe nniong the 
soloists. 

Moth composers understand ja?.z and are 
a hie to make valid use of its terms in larger 
forms. Prince writes from within the idiom, 
however, and N. Y. Export : Ojh Jazz, after 
tii t rod u ero ry m ea s j r e s, s wl n gs v n H an r ly 
[ hronirhour. Nforo than any other composer 
and the numerous leaders of bifj bands who 
have tried to elevate jazz, he respects the 
line of demarcation which distinguishes it 
from other musical styles. Mis writing is no 
patchwork of tired rfrt's and symphonic ele* 
meats, hut a thoroughly digested composition 
with a consistent design and a mounting 
climax. 

Although the influences of modern ja7z are 
most evident, the knowledgeable will see The 
.Timmie Luuceford section at work in the 
1 ni m ensembles- And the wonderful pa* 
(H faux, with unerring strings behind a solo 
tiitiupot. could serve as an acconipanhnenr 
for ISessie Smith Or Mildred Bailey. Rather 
than a series of devices, Prince plainly values 
j iizi ft s the c rea ti On of o. ) i os t of t al en ted 
individuals. 

Leonard Bernstein's score $gfi "West Side 
Story" is known to many theatergoers and is: 
available on the original cast recording. 
Gathered here is all the ballet music from the 
prologue, Dance at the Gym, Cool, The 
Rumble, and the dream sequence. Bernstein 
utilize* ja?-7 less often, as the story of Koiuco 
and Juliet against the vfarfare of toen-nge 
st roe I gangs still sticks to some of the con- 
ventions of stage action. 

That, both men know fhe worth of space 
and intervals of silence makes the sound a 
(rent for the audiofan. The etisemVn!e§ 
sharp mid the percussion passages are eloEvnly 
outlined by a marvelous battery. It is re- 
g£3i table that its release did not precede the 
proposed national tour. George Avalcinn super- 
vised the recording and stereo gives if the 
movement expected in ballot. 

Music Of The African Arab, VoL 3 

Audio Fidelity AFSD5858 

Mohammed iSl-Bnkkar and his animated 
troupe of Singers and musicians gambol 
through another set of oriental tunes, fuUy 
as provocative as those in the two preceding 
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volumes. Ar Hrsj h^irini: they eonvt-y an en- 
veloping sptrir of v*ild abandon, but once the 
exotic surfa-Ofts are bretiehed the suhlet'.es or 
The bftfilO rhythms become more clear, Origi- 
nating it ■ thr crossroad;* of tlw ft astern and 
Western worlds, some pntrnnvs have counter- 
parts in (be flaw of India. Conversely-, a 
S'v/.v. drummer would feel at home during the 
introductory bars of Y<i Sahet/a. The Islamic 
drums have a distinct ive souml and the meter 
\a accentuated by variations in their finbres, 
obtained by muffling certain heats. Quite m 
few modern jazz druTiiiaerfe have adopted 
these effects, taking them mainly from Afro- 
Cnhan rhythm sections. fine Art Blakoy. 
l>i^%y Gillespie, and Yusef La toe f have gone 
direct to sources in Africa. Ahmed Ahdul- 
Madik, bassist with Tlielonious Mont, is 
among El-Uakkar's friends and admirers, and 
hopes to receive a foundation fellowship to 
allow him to study music in Kgypl. 

Ya Watiirw, an amusing depiction of a de- 
parting train, and &{&HM Africdj featuring 
lh<* leader's voice, nrc most cflective.. The 
gr^at sfeddss made by th« steroo disc smh:c 
tliia lalvel placed the first oii the market last 
spring are <piHe apparent. CertJiiuly not an 
easy t'ronp to record, it is ^iven ^ood hrJancc 
and the cborns conrrthute.H t<\ a feeliTig of 
dnpth. A fif ty-minui i- paying time is achieved 
wil h COTisiderablc dynamic range. 

Ted Heath Swing Session London PS138 

This is the most happily inspired Ted Heath 
expoi't since he sent nn alliuTn spotlighting 
each of his sidemon in this direction last 
spring. One reason 5s that his 3 til? soloists 
a^ain have a free rein, another is the en- 
couragement of a grateful audience at ICings- 
way Hall, and finally J]rcrr> is the all round 
oxccllrinee or the band which permits it to let 
loose without tripping over its owu enthu- 
siasm. Tb ■ powerful brass and full-throated 
r<H-d sections are deployed to grftod stereo 
clTecit on Gillespie*^ The Chnrnft, /f/ires for 
Morfzi'itSj a iid J'M a ri h 1) ih cat* io n , 

The soloists step forward as saxist Tlonnie 
Chamberlain plays THof/u-enci;, by chief ar- 
ranger .Tobnny Keatiag. njid lloblvie Prjitl 
shades his irumpet passages with a plunger 
mute on I)o Xnthintj Until Ymt Jlcjir /VofW 
Me. Tromhivnist Don Lusher luxuriates over 
&aliiii(lc, and bjs scclioa mate Wally Smith 
is deftly nnirmafive on / (lot It Ztaih f>tnn 
Traccy, in taking over Frank Horvtsx's piano 
post, feat ii res 1j is |»redeees«or' s fttrojtpwl. 
Sier^n sharply detiUis bassist .lohniiy ri:i.wl{s- 
wor(] "s iTi}« j rphiy wiifi tbn rhythm section on 
I'ii-k Yoitrsi-ij r }*, and the drum pyronH-htrU-s 
of KoBBle VerrcH an V'/i'f HitUfk Talk*, i\a$ 
}vhnfiHi)(hj fi>r Drums. 

T he H r 1 1 i sli leader lilies to b m t& hik $jrO - 
grains add up to a coiiisisieni LP. ftometirj)/'S 
t.bey verge on the popular, a smaH excuse for 
my eon fusing his tossing of. Three GowtA in 
fin) Fountain, in a review of his last release. 
\vi(h that of Montovnni, who (hies use svereo 
placement to d^fliia their d^sceiit^ Anyway^ 
this one swings all the way, playing ii fflill 
thirty -eight minnies in a wide panorama i»f 
sound. Two ph'Oto^raphs of the reecrdsng 
seeue on the jncket show the reljithm^hip 
of the Sections as they two heard in £t«rett. 



The Song Of Songs 

Audio Fidelity AFSD5686 

A javcz in terpivMMtion of Solomon's Shwj 
of Bg$$$ may give rise to i[nes(iou^ of pro- 
priety, liut (lit answers arc best lofi for cash 
individual to decide. The antore of ttw W£»rk 
imposes ceriMin 1 bint at ions on (he composer, 
Marty l ; ;uben^t<:iri, pianist, iaf tflio pro?;ressivr 
jn'/3i ifniiiTOt whi'th sttpi/lieg ifititruincnial in- 
terludes Oud V>T»ck^ruunds fof n q^nrtei oi 
voici'H. To convey the spirited text without 
dr-p-ii i iiig from its etei'lml o,uaJi/ies. he !i:is<'s 
thG »€:ore on familiar Heiiraic BttetttSSS itnd tU® 
traditional Shofar caH a3i.pcfirs ui two raf the 
six. &^c£lEiiiB. By ehoosi^g; rich ttrui.3 ipassi-ouate 
mi>Jadies, bo is :ib!o ift wiiie !eaii. spare lirres 
and keep the arrangeujer Is functional. H«th 
in these res&ieets turd lv. (he lively tempos 
of (he dances, there is a similarity to Proko- 
fsev's Overture llehrevc Thwncx . And Isonls 
Ariusitrojig. eertalc5^ has treaied some spirit- 
uals with more familiarity, .lack Notch, 
drums ; Kenny .•suderhloom. d«te ; Ilhwjird 
Jjavis., mMo sax, and bassist Have I'oskanka 
com plef e I he (Jjroujx 

T'orliorrs of the test are rt-arrwnscil to 
read by Sliaunetlo l'erry us the maiden, 
Gordon Goiild ;is sbephvi'd, c.Miaides Tran- 
eSsco as king, and ftev-erl.v Vtninger plays sev- 
eral pans a* nnrrator. StHvo Is a^etl e'ffoct- 
i vol y . es ] »l-c i a 1 1 y in t h e d i-i -a m s^ q u e n i & 
etxmte M'n impression of v^mes coming from 
all directions, Louis SoIojiioii juid I'aul Kailh'S 
are the pvoduc«irs. 



Buddy Cole Plays Cole Porter 

Warner Bros. WS1226 
King Arthur: Aristocrats Swing 

Audiophile Stereo 59 

These (wo itews are meant for people who 
attach importance to sood pki.no sound. An- 
other point where Ibey are in accord is Unddy 
Cole's choice of a Bosendorfer to display his 
nrrangoments of a dozen Cob.- l'orter melodics. 
Some fortunate individuals jnny hav-e mo( (li«' 
instrument early Jast year -on a delighlfnl 
Audiophih' release, venturing Knoeky I J arker 
playing ra^fiiue classirs. They will need & 
lm advised only tlmt k sparkles just as con- 
vint'ju.gly in stereo, ntuotiig (lv strings of an 
oivhe^tra conducted by TVlo Klug^ U -almost 
lifts the album ont of the mood category, 
■t.'ole expresses his sathifl; etieft thus^y. "It is 
simply -'] fanfasfic hisfriii'iien I . I have abs»>- 
hilely no hesitation in saying that only be- 
cause of it Ue Boseiulorfer whs I able lo play 
-soine of the things on this alljuTii." 

King: Arthur playn two handed pmno in the 
swing tradition on Andi^phile's second stereo 
disc. He forms a nicely integrated trio with 
Kay Kndrin, on hass, ;;nd drummer Andy 
Sprig^s for an expert rending of Ponliilo, 
Afonnf/loic, Indiana, Bhift ahd a bait- 

dozen others. It is ]jot (pike, a.s impressive as 
Doc f'jvans' lively gtffiW oil th^ rtrst ndease, 
but that is hardly to be expeeled. A.s a mon- 
arch. Jxiug Arthur is easily neci'ssiMe and Jiis 
lalent of providing cn.ioyabh- listening is cer- 
tainly Hcliit-ved. 

Felix Slalkin: The Military Band 

Capitol SW1056 
Les Brown: Dance To South Pacific 

Capitol ST1060 

At the head of a seventy -piece .tiro up com- 
posed of Bcdlywood musicians and delegations 
from service onttiis. Feli;\ Slatkiu introdiiees 
t'apitoTs ,s'?eond release of pftpular stereo 
discs and displays another facet of bis con- 
duetiMi,' e&iXhrSeiK'L', £:ajnr>d leading an Air 
Carps l»aiid whih' stationed ai ^Mim Afia, 
California, dni'iog the w>ir, A S*ihif$ /o the 
.S'crciV/f/« medlcv awakens t» Rcwilfc %ti& iu-f- 
sunts odieml versions of Ibe anthems -of each 
branch, tied together by a Variety <vf drum 
corps rhythms fronj (he oleven=miiu [icreussiou 
section, before V'*/?)^ and a nai^hty 
Spo/ifilc-il TititiHcr ai ibC' elose. 'I'hero are six 
Sousa marches, wkh a stpiad of seven for the 
pieendo p]iKsa^ r <- in &lUt$ and Stt ijn:s Fnrcvcr, 
and a task force of six tubas adds depth to 
Under the 7>or/?J?c Huf/U; and AiHf~ric.au Patrol. 

Ill dealing with ufi Origin Sta tion Of shi-irh 
t| n a n 1 1 1 y , Slat -kin never Ivi * * h e <i u a I it y d «■* 
teriorate or the marching bent l»og down. 
The first-rnte sound has plenty 'Of room on 
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the wonophonk version, hut stereo givias it 
j'uMiliomil space and dmum tic impact. 

Lea Brown iu«kes n\\ eminently dan^cnble 
album of the ft core of "South Pacific." by cnll- 
iug for now arrangements j>oi» Jim Mill, Don 
Baglcy, Wes Hensel, Hilly Muy. and Frank 
Comstock, i\nd eoDabonUing on ueverid him- 
welf with Sonny I5»rk/'. Frf>m xmHi mi nrrny 
of talent comes the expected now of fresb 
Uleas T paced by May'n cboico nf cha-clia 
rhythms for Bwt. lln'i, and all have due re- 
gard for the melody unU n dHjicinp beat. 

"Sounds of the Great Bunds (Capitol 
Album previously recommended 
in ItHJ&e columns, thirts (Hon Gray leading his 
Cnsn r,oiu:ius, recreated from Hollywood 
studio men. in recreations of the original hits 
&t famous swing bit ilcIh . Aaidt from the 
breadth given the sou ml of his sections and 
those of Lck Brown, it is pleasant to dis- 
cover (hat: stereo depth is ix-movlny much 
nrtificia.1 echo from popular recording, on 
this and other labels. 

"lijack Satin (Capitol ST808)," designed 
for mood listening, slows George Shearing's 
piano down to an ninble and surrounds it 
with the soft rustle of strings. Au occasional 
Latii tempo rouses the rhythm section and 
(he piano is nicely centered. 

"Space Esenpnde (Capitol STOOS)," a visit 
to the outer limits of the universe, offers Los 
Baxter's faneifnl views Ob interplanetary 
travel. His strings are unimpaired by the 
journey and there are quaint, ethereal sounds. 

"Carousel ( Capitol S\V-ttd4) r ° from the 
motion picture soundtrack, is conducted by 
Alfred Newman and features Gordon McRac, 
Shjrky Jones, Cameron Mitchell, 'Barbara 
Kulek, and Robert Tlounsville. Stereo gives 
separation to the voenl duets and the choral 
interludes are particularly appealing In stereo. 

7th Avenue Sfompers: Dixieland-New 
York! World Wide MGS20005 

Tlie name assumed by this studio jjroup 
denotes, rather than jrcograpbleul origin, a 
place where its members find employment. 
One of them ia usually on (he stand at the 
Mctropole, a jaxn emporium dedicated to 
diiielaud in all shapes and sizes. On a good 
night, you might be lucky enough to hear the 
brand selected, under the leadership of 
drummer Bobby Donaldson, for this stereo 
project. It contains some of Buster Bailey's 
bust moments and his clarinet w/Ios, though 
full-blown, remain in good taste on Fidgety 
Feet, Yellow Doij Jilucn, and &7. Louis Dluvs. 

The muted trumpet of I'hnjnel.r. Kerry is 
nicely relaxed on How Come You T)o Me Like 
You Do, and Vic Dickeunon is most tweedy, 
putting a grand burr on his trombone com- 
inciity. Bed Richards is pianist and Al Lucas 
phtys bass. If you bflve your fill of horns 
popping out in unexpected places in the stereo 
pattern, the natural placement and depth 
found hove offers a pleasant change. Engi- 
neered by Rudy Van G older, a balance is 
struck between wide separation and musical 
eETtyel. 

Bob Gibson: There's A Meeting Here To- 
night Riverside RLPl 1 1 1 

At a time when Mir: mother lode of folk 
nirUcrial is heavily mined. Bob Gibson deems 
It inadvisable to stand still in his chosen field, 
The youthful singer, buck at hit* base 1n Chi- 
cago for this program of sixteen numbers, is 
aide to alter a song with additional verses or 
transform It by virtue of hia ltgMbearted 
personality. Most of the titles are old and 
familiar, but his audiences have learned to 
expect surprises. Kony ttirfev, descended from 
an early blues, has new lines and a different 
rhythm. He is witty on There* h u Hole in the 
HucV.Gt, sorrowful in a tale (if the Titanic, 
and embarks with gusto on Thix Truhij and 
Joy. 

There seen..*, to be some doubt as to just 
how much stereo contributes to a folk session, 
involving two or t.hr<K> artists. With .Kohn 
Krlgo, bass, and Karl Backus, guitar, adding 
support to Gibson's banjo or t"wel ve-string 
guitar, I enjoyed thl* disc, as I Imve those 
produced by Klektrn. However, the experience 
differs from that provided by larger groups, 
where an r;ffeot is felt at once-, and comes with 
flic gradual discovery that most performances 
sound flat, on a single channel. Bill Stoddard 
rt n d Bt uco S w e dien of Universal U eco rd in g 
&tft credited with the engineering. 
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INTEGRITY 
evidenced by an absolutely 
superb Stereo Amplifier 




■X- STEREO TONE BALANCE 

Stromberg-Carlson 

ASR-433 Stereo Amplifier 

The most important aspect of stereo is stage effect. The 
instruments of the orchestra should come back to you 
from their exact positions on the stage. How? 

The answer is balance.* The ASR-433 is the stereo 
amplifier with "Stereo Tone Balance," the surest method 
of achieving this realistic stage effect. 

The ASR-433 is a superb monourol amplifier as well, 
giving you a full 24-watt output. The electronic cross- 
over at 3,000 cycles provides output for 1 2 watts low- 
and 1 2 watts high-frequency operation. Every function 
has its own control for each channel and a master vol- 
ume control is provided. 

SPECIFICATIONS: 

POWER OUTPUT: 24 waits (2 12-wall channels). FREQUENCY 
RESPONSE: 20-20,000 cycles ±1 db. HARMONIC DISTORTION: 
less then 1%. NOISE LEVEL: <43 db down. INPUTS: Magnetic 
Phono, Ceramic Phono, Tope Head, Toner and Aux. Tape. OUT- 
PUTS: 4, 8, 16 ohms ond dual Tape Oul. LOUDNESS CONTROL: 
In-oul, continuously variable. TONE CONTROLS: Bass 15 db 
droop, 15 db boost] Treble 14 db droop, 12 db boost. EQUALI- 
7ATION: RIAA Mng. Phono. NARTB Top* HaoW. TUBES: 3-12AX7/ 
7025, 2-6AV6, 2-6U8, 4ELA4. CHANNEL SELECTOR: Channel 
"A," Channel "B," Slereo, Monaural, Crossover (al 3000 cycles). 
DIMENSIONSi 13%" W, 13%" D, 4%" H. PRICE: $129.95 
(Audiophile Net, Zone 1). 

See your dealer or write to vt tor lull data on cur complete now line 
of omplilien, speakers, ipeaker xyirems, enclosure*, program sources. 

"There is nothing finer than a Slromberg-Carhon" 

ST ROMBERG - CARLSON 

A DIVISION OF GENERAL DYNAMICS CORPORATION 

1418C N. Goodman Street • Rochester 3, INI. Y. 

Electronic and communication prodvttt far homo, in- S"C ^J^P 
dutrry and d&i&ase, including High Fidelity Consoles; |.;|Bfcf 
School, Sound, Intcrcam and Public Address Syifem* *!SSr 




www.americanradiohistorv.com 



EXCLUSIVE! FROM RADIO SHACK 



ELECTROSTAT-3 AR-2 



THE HI-FI 
LOUDSPEAKERS 

A National Consumers' Publication 



BEST 



The latest results of unbiased comparison tests 
offer proof-positive that the best sound doesn't 
necessarily come from big equipment wearing big 
price tags. Our $27.50 Realistic ELECTROSTAT-3 
Tweeter was best-rated over tweeters costing 
$150! Our combinations of the Realistic ELECTRO- 
STAT-3 with Acoustic Research's magnificent AR-1 
and AR-2 speaker systems were best-rated over 
speakers costing two and three times as much! 
So, simply by wanting the very best sound at low 
cost, you can have it ... by adding the ELECTRO- 
STAT-3 to ycur present good speaker ... or by 
purchasing either of the rated-best combinations 
shown here. 



VRepi 



REALISTIC ELECTROSTAT-3^ 
IMPROVES ANY SPEAKER 



Reproduces 5,000 to beyond 25,000 cycles of pure 
music, not just measurable sound! Three electrostatic 
elements in wide-angle 120° dispersion, built-in AC 
power supply. Complete in compact 
11% x 5% x Wi" finished cabinet. 
May be added to ANY good speaker or 
system; see accessories below and 
n coupon on opposite page. 




*27 



50 



INSTALLATION ACCESSORIES 

See coupon on opposite page. With AR-2 use SQ net- 
work and BQ pad. With AR-1 use 16ft network — 
no pad. With most other speakers: match impedance, 
use network and pad. 




COMBINATIONS! 



REALISTIC ELECTROSTAT-3 TWEETER and 
ACOUSTIC RESEARCH'S AR-2 SPEAKER SYSTE 

AR-2 Specifications: 



Cabinet sire 13V^"xll M x24"; 10-inch acoustic-suspension 
woofer; 1.3 lb. Alnico 5 magnet and two S-lnch tweeters -. l-C 
c'ossover network, 2000 cps; amplifier requirement 10-20 
watts.-, + 5 db 42-14.000 cps. 



tlYl 



Special Combination Price 

INCLUDES: AR-2; E-3: 
s-anm crossover netwo/k 
kit: pad attenuator 



Unfinished 

$|||95 

$11 Down $10 Mo. 



Blond or Marios, 

$ 118 50 

$12Qown S10 Mo. 




REALISTIC ELECTROSTAT-3 TWEETER and 
ACOUSTIC RESEARCH'S AR-1 SPEAKER SYSTEM 

AR-1 Specifications: 

Cabinet size 14"xink"x25": acoustic-suspension 12-Inch low-frequency 
mechanism; 8-ineh mid-and-high frequency unit; woofer magnetic circuit 
cf 3.3 lbs. Atiico 5 and 6 lbs. Armco Iron; amplifier requirement 20-30 
watts; - 5 db 31-13.000 cps. 



Special Combination Price 

NCUIDES: 
AR-1; E-3: 8-cnm 
crossover network kit 



Unfinished 

$18950 

$19 Down $14 Mo. 



Blond or Mahog. 
$20 Down $14 Mo. 



ORDER BY MAIL TODAY! 

HURRY! THE DEMAND IS OUTRAGING OUR SUPPLY! 




FREE! 

NEW [959 CATALOG 

• 232 brand new pages! 

• 84 Hi-Fi-Stereo systems! 

• 30,000 electronic items! 



RADIO SHACK CORPORATION 

730 Commonwealth Ave., Boston 17, Moss. 167 Washing ton St., Boston 8, Mass. 
230-240 Crown St., New Haven 10, Conn. 



58 



AUDIO 



JANUARY, 1959 



www.americanradiohistorv.com 




OTHER 

RADIO SHACK 
EXCLUSIVE 



BEST 
BUYS! 

REALISTIC 15-WATT AMPLIFIER 

@ 1 watt: £1 db from 
20 cps to 70 KC. @ 15 
watts: ±1 db from 3D 
cps to 30 KC. Total 
R.M.S. harmonic dist.: 
less than '/ s % @ 15 
watts measured @ 400 
cps. Reg. $66.95. 

*5 Down, »5 Monthly $39.95 

REALISTIC FM-AM TUNER 

Low noise cascode FM 
front end: sensitivity 2 
uv for 20 db quieting. 
Ultra quiet AM. Freq. 
resp. 20-20.000 cps ± 1 
db. List $95. 

$6 Down, ?6 Monttily $5 7 i 00 

REALISTIC FM-3 TUNER 

Sensitivity: 2 uv for 20 
db quieting. Freq. resp 
" J 20-20.000 + 1 db. Gold 
^'j cabinet: 9% x 4% x 
J^i 6%. List $69.95. 

»S Down, $3 Monthly $44.50 

REALISTIC "SOLO" SPEAKER 

Genuine mahogany fin- 
ish on 4 sides make 
it ideal for stereo 
twins. Dual-cone. 50- 
14.000 cps, in solid, 
tuned enclosure with 
ddct-type vent. Match- 
es 4 8 ohms. 141$ XI 111 

ioy 2 ". a, _ 
2 Tor stereo $29.50 $15.95 

RADIO SHACK CORPORATION, Dept. Hi I 

730 Commonwealth Avenue, Boilon 17, Man. 
Please send me 






Quan. Description 


wt. 


Order No. 


Sale 


Elcct/oslat-3 


7 IDS. 


36CX0I7 


$27.50 


Afi-I Blond or .Maho^ 


BO IDS. 


3JCX796Y 


185.00 


AR-I Unfmistied 


60 lbs. 


31CX796Y 


172. 00 


Afi-2 Blond Of iMatiOfl 


40 IBS 


33CX 74 3Y 


36.00 


AR.2 Unlini&ncd 


40 ICS 


33CX7.15Y 


89 00 


E-3 r AR-I B or M 


69 Ids 




199.95 


E-3 i AR-1 Urlin. 


69 IDs. 




189.50 


1-2 i AR-2 B or M 


jgj/V ids. 




118.50 


r_-3 -i AR-2 BarM 


19fj lbs. 




11 1.95 


Sola Speaker 


12 IDs. 


RX-9036 


15.95 


15-wall Amplifier 


IS lbs 


33CX005V 


39.95 


FM-AM TUNER 


16 [OS. 


36CX023V 


57.00 


FM TUNER FM-3 


9V> lbs. 


'J6CX888-SY 44.50 


Cr. Ncl. Kit 80 


2 lbs. 


R.4B50 


4.95 


Cr. Net. Kit 16T) 


2 IDs. 


R-A85) 


4.95 


"Ufllversilv" Cr. Wet 


2W lbs. 


31CX444 


13 72 


"L" Pod AtK-n ill 


Vi Id. 


098803 


J. 67 


"L" Pad Allen 16tl 


K lb. 


09BSR2 


2.67 



i 

□ Rodio Shock's 1 959 Hi-Fi Buying Guide ' 

Nome.. . . ( 

Address | 

^^ity .Zone State ^ 
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Chicago Symphonic Band, Album 2 

Sumco R002 

Especially organized for a series of record- 
ings to acquaint music students with scores 
available from the Summy-Uirehnrd Publish- 
ing Co.. Kvnuston, TIL, i.he Chicago Symphonic 
Hand is (li-iiwn from radio-lelevlson stations 
bbB (lie rnuks of the Chicago Symphony. 
.7a?mcs Noilson, director of musical organiza- 
tions at Oklahoma City University, is guest 
conductor of « program listing two stimulat- 
ing marches. George Kenny's Coal o] /tints, 
and Murchc dc Concert, from West Texas 
State's Houston Bright. Winner of :he 1956 
Ostwald Award for original bnnrl literature 
is Put fare and Allegro, coin posed by Clitton 
William*. Two pieces in early 18th century 
style are William Latham's 11 Pasticcio, In 
the form of an Italian overture, and his 
Three Chorale Preludes, based on familiar 
(hemes lined by Bach. William McRae con- 
tributes a lively Caprice, and (he percussive 
I'eiii-A'iicriran Snmba. Latin rhythms also 
imlse through Fred Kepnor's Cuban Fun tun;/, 
a three-part suite with an idyllic middle sec- 
(ion dedicated to the sea. 

As before, the band plays with snap and 
precision on numbers of a type not overly 
recorded. Hugineered by HI II Putnam of Uni- 
versal licoordlug, the stereo disc has breadth 
arid depth, along with uncompressed dynam- 
ics. 

Cyril Jackson: Afro-Stereo 

Counterpoint CPST5561 

Acting as guide on a percussive tour of 
Latin America. Cyril Jackson is most inter- 
ested in calling attention to underlying rhyth- 
mic patterns brought over from Africa. 
Onr-nival songs, ritual dances, voodoo chants 
and melodic meringues from n number of 
countries are among his examples. Although 
the equipment was set up in the West Indies, 
a typical street samba is imported from 
SHOD and a wild war chant comes froin I he 
J very Coast. Tn addition to supervising t he 
recordings. Jack-son is apt 10 (aire over as 
drummer or lend his voice to a chorus of 
celebrants marching down a road in Trinidad. 

1-1 is investigations go beyond the confines 
of big cities and a comparison is made be- 
tween a Havana rhumba and that played in 
rural districts. Tie also locates a santos' tilled 
with the cries of birds, and a holiday congn 
line. Varying from track to track, the miking 
is never close enough to startle. The notes 
.atnlog the many di'imis and their distinctive 
timbres, making ihem easily located in stereo. 

Sports Cars In Stereo 

Riverside RLP1 TOT 

This collection of (be sound of sports ears 
in action is dedicated to those individuals 
uii appeased by the snippets found on nearly 
every stereo demonstration disc. The lPfiS 
Set/ring Grand Prix of Endurance is viewed 
front four vantage points and the racers move 
from left to right on the corners, lends and 
straightaway. r J'he direction is reversed as 
the motors spring to life and brakes squeal 
during technical inspection. According to 
the notes, it took engineer Ray Fowler a day 
it nd a half Lo complete the stereo microphone 
setjp and some of the hazards of using port- 
able equipment under field conditions are 
described. There is no narration and only 
(he expert will identify all the participants. 
Rut to realize what is meant by a test of 
endurance. listen in stereo to the shifting 
of gears on a curve. A monophonic memento 
of the event, including interviews with driv- 
ers, is available on "bounds of Kebriug ltjoS." 
(Itiverside Ftl.PfiOll). The stereo master was 
cut at Olmsted Sound Sludios. 

MONOPHONIC 

Lucky Roberts: Happy Go Lucky 

Period RL1929 
Alton PurneJI: Funky Piano New Orleans 
Style Warner Bros. WT228 

While the bright young men in ehargc of 
discovering talent for record companies look 
ii> some unlikely place*, no more than auhway 
fore is needed to locate Lucky Roberts in 



Harlem. Once u boon companion of James P. 
.Tolmson and Fats Waller, he Is one of Duke 
Ullinglon's favorite pianists to this day. A 
pioneer oL' r/igtime and inlHieiice od a whole 
school of New York pianists, his recorded 
literature is slight nnd this visit to the studios 
is a welcome event With Gni'vJn 13 us hell 
keeping company on alto sax a.nd clarinet, 
Ms relaxed style ik »s couifortahle a*= n. worn 
unir of hedroom slippers on Runnin 7 Wildj 
Jtiillin' the jack, and Wild About Harry. N'ext 
iinjc, b'ome of his own tunes should be re- 
Quested, Dnve Haneoct engineered the session 
and a stereo disc Is araiJnble. 

A no t.licr of the older line of pianists to 
place his name on an LP as leader for the 
/irrit time is Alton Pxirne.ll, known for the 
part he took iu the 1'a.nds of Bunk Johnson 
:ind George Lewis. Disregarding an albnm 
title only remotely descriptive of his primitive 
art, mnch of his program emerges as un> 
]»riinrd rhythm and blues of tho sort infre- 
quently heard today. This !s due to the pres- 
ence of an unidentified tenor saxist, who 
pjayg In the robust, extroverted ytyle of Plas 
Johnson. Purnell sings on eight numbers, in- 
cluding Fine Top's Iioogie, C- C Ruter } and 
Yellow Dog Uhles. Collectors of blues piano 
xv ! 11 find the p r ! ce of a d m i ssi on re pa i d by 
Yancey Special, and bis own Hunter Andcr- 
aoyi'a llhies. 



Jack Teagarden: Big T's Dixieland Band 
Capital TT095 

Tiny Grimes: Callin' The Blues 

Prestige 7144 

Two p^st masters of the trombone high- 
light I his pair of offerings, ltecordcd during 
a «ro[)ovcr in Chicago last April, Jack Toa- 
gflrden's band Introduces some fresh material 
worked up during ita lour of the country. 
For a loader who has recorded every dixie- 
land warhorse, as he testifies on the liner, 
this is no easy matter. Mike Simpson con- 
tributes a robust Rippn-TulU, and Don Jiwell 
engages in a surging tribute to another pian- 
ist on WfiZlcritl*. Tcngarden's voice is wordly- 
wise on n blues exercise, Casanova's Lament, 
world-weary on Weary River, ajul completely 
appealing on Someday You'll Be Sorry. His 
playing is eloquent and supple on, Doctor Jazz, 
Afohilc RlticSj and China Hot/. 

The clarion call of a J. C. Iligginhotham 
chorus was one of the most exciting sounds 
of swing and made him the most vaunted 
trombonist of that era. Since then players 
ot greater technical facility have surpassed 
him at rapid tempos and a period of relative 
obscurity preceded his weekly appearances 
this Reason at a televised ja^z party. In spite 
of Its lack of organization, some viewers dis- 
covered (hat there is more to jazz than a 
scries of slick phrases. If he no longer speaks 
with th e sa me force and a ssu ranee on t lie 
swingers, bjjj phifnt 09 a slow blues is still 
strong and highly personal. Fortunately, only 
Airmail Special is not a blues, and lie is 
superb on Blue Tina. As guitarist and leader. 
Tiny Grimes Is only slightly more organized 
lhan the television program, but pianist Ray 
Brs&Mt nnd Eddie Davis on tenor sax help 
out admirably. 



Guatemalan Marimbas! Capitol T10170 

Invented, perfected, and introduced in 
final tenia hi. the marimba possesses a long and 
harmonious joint history with the wood of 
the land, an attribute accountable for the 
name and pleasant sound of the Maderas de 
Mi Tierra orchestra. Its members play the 
duleei -toned instrument as Miough (hey were 
born to it. Director Ifiginio Ovallo Botha n- 
court, leads them in a dozen native melodies, 
full of engaging rhythms and vivid tropical 
colors. 

Travelogues have spread the group's repu- 
tation 1 iey ond Central America and it enjoys 
(he sponsorship of the country's president. 
Produced by J. II. FUckiuger on a visit to 
Guatemala City, the lifelike recording is 
bound to introduce it to numerous audio- 
fptrSv His inonophonhr effort meets all their 
requirements and the liner states that he 
mIso brought back a stereo version. ThnKo 
who miss ii on the first time aronad arc likely 
to meet it on a stereo disc shortly, 
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bki ems; mam payback 

us manufactured by Ameri; 
^ieeiTdiiit'S— ,iri stereo 1 or dual 
track monaural. Sound-on-sound 
effects! Space for fifth head to 
provide echo effects and delayed 
broadcasting . , , or 4- track 
back hea'dsi 




Cueing & Editing — simplest, 
fasten t, most accurate means of 
locating tape at exact desired spot, 
splicing in desired sections, 
cutting out undesirable sound. 



A-B Test Fa dek— compare origi- 
nal sound with recorded sound 
while making recording. Set 
record level separately from 
playback level using 2 different 
control knobs. Permits accurate 
comparison. 





414 Sign At, Level Meter— elimi- 
nates guesswork in recording by 
accurately measuring input signal 
and output signal. Reduces dis- 
tortion due to over-modulation. 
Measures bias level to insure 
proper operation. 



separate reeling motors. No adaptors necessary, 
to 4 hours of uninterrupted music . . complete 



i: 



PLUS! 



Hysteresis Synchronous direct-drive capstan motor . . . dual speed 
(3 3 /i-7V4 or 7V4-15). . .plug-in transformers ... advanced electronic circuitry 
and a host of other deluxe features. The Concertonc Series 33 is a custom- 
maiiufacturecl, rugged, reliable instrument designed to give the most dis- 
criminating user the maximum quality of sound recording and reproduction — 
and years of trouble-free operation. Retail net price widi; 

Hysteresis Synchronous drive motor $995.00 
12-pole induction drive motor $895.00 

*Procen through years of use by ocer300 Broadcast Stations! 

AMERICAN CONCERTONE 

Dept. A-10, 9449 Wlst Jefferson Blvd., Culver Ci i y, Cai.ii-ounia 




Gil Evans: New Bottle Old Wine 

World Pacific WP1246 

The third Gil Evans album since he began 
his latest cycle Of hand arranging eurly this 
year Is no convincing ar. Indication of his 
talent as its forerunners. Bis choice of tunes 
ranges from St. Louis Klues to Charlie 
Parker's Bird Featliert, in competition with 
recorded performances long regarded ns laztf 
elusslcs. In reshaping them for a studio gronp 
of fourteen men, he outfits them in bright 
modem textures, using the full tonal palette 
of surging brass, French horn and tuba. None 
of their basic Jnzv. qualities is Impaired in tbe 
process, as is so often the case, due in great 
measure to flic main soloist. Julliin Adderley. 
whose sinewy alto snx roves freely through 
Lester Leaps jf*, Manleca, and 'Round Aomit 
ilidniuht. The only other reed player la 
Gerald Sanflno, spelled hy Phil Bodner, on 
bass clarinet, piccolo or 3ute. 

The collaboration is a creative and happy 
one, as Kvans' score beneflts from the fertile 
imagination of Adderlcy, whose Roaring flights 
take on in turn an added seuse of form. 
Rarely heard with a big band, his warm tone 
tits in enugly and his playing reveals a con- 
tinuing development. The titles are token in 
chronological OTder, separated by transitional 
passages, and Evans, on piano. Is backed by 
guitarist Chuck Wayne to lead In. to King 
Porter Stomp. Trumpeter June ColeB intro- 
duces lVilloio Tree, atd Frank Kehak's trom- 
bone is heard on h'truttin' With Some Bar- 
bequc. George Avokian supervised the session 
duriug his brier sojourn at this label. jo? 



COUNTER 

(from page 29) 

the arm tang. The chassis is supported 
by two round-head wood screws and 
tightened securely through two 5/16-in. 
holes drilled iu the top of the chassis. 
Since the unit is equipped -with its own 
switch, the relay meehanism may be 
connected directly to the power source. 
In the installation being described, 
switched a.c. was available at the ampli- 
fier chassis and was utilized for con- 
venience. 

The adjustment of the counter is 
rather critical, but not difficult to achieve. 
IF all records were cut to the same dis- 
tance front the center hole, adjustment 
would be no problem at all. The fact is, 
however, that the last playing groove on 
some discs is cut very close to the lead- 
out groove and naturally it is desirable 
to keep the counter from operating until 
the final notes have been played. On 
other records where the music is cut 
only about two-thirds the normal dis- 
tance, the lead-out grooves may not be 
cut so close to the center hole. With 
rather haphazard adjustment it is then 
possible that the counter will operate 
when a full-cut disc is played and not 
function at all when a shallow record 
is on the turntable. 

The following procedure will faeUi- 
t»to the proper adjustment of the relay: 
Rotate the potentiometer to a point 
about midway between tbe extreme 
clockwise and counter-clockwise posi- 
tions. Select a pressing with playing 
grooves cut within 9/32 in. of the label. 
(London LLP239, Beethoven, Sym- 
phony No. 3 in E-flat, side one, is a 
good example). With the turntable in 
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;i stationary position rest the pickup in 
approximately the last playing groove 
and move the pedestal toward the center 
of the record, making certain that the 
tanfi' engages the right side of the yoke, 
until sufficient light falls on the photo- 
tube to operate the relay. Now, pick up 
the ami and return it to the rest position 
to turn off the relay. Start the phono- 
mofcor and advance the arm once again 
toward the center of the record and play 
the last % in. or so of the record. T£ the 
counter is actuated too soon, or not at 
all, make the fine adjustment with the 
potentiometer, rotating it clockwise or 
counter-clockwise as required. 

Return the arm, once again, to the rest 
position, turning off the relay, and ex- 
change the Beethoven record with a 
second disc — this time, one with n com- 
paratively largo lead-out area (MMS 
72. Bach, Chromatic Etude for Harp- 
sichord, for example.) Now, tost the 
functioning of the counter on this rec- 
ord, playing the last fraction of an 
inch of the recorded music. You may find 
that the counter may not operate as 
sufficient light docs not fall on the photo- 
tube to render the relay conductive. It 
will be necessary to readjust the poten- 
tiometer to obtain adequate IR drop to 
drive the grid of the 2050 positive. 
Final ly, try the first pressing once again 
to ascertain if the new setting causes 
the counter to trip too soon. As was 
stated, the final adjustment is rather 
critical and it may be necessary to change 
the discs back and forth a low times 
until a satisfactory setting is obtained. 

As a final note it is suggested that the 
terminals of the magnetic counter he 
shunted with a .01 -uf capacitor to elimi- 
nate the annoying pop in the speaker 
when the counter is actuated. 

Once installed and adjusted, the mag- 
netic counter assembly will prove to he 
a valuable addition to the higb-iidolity 
music system of the serious audiofan. 
Its benefits will more than repay the 
modest investment of time and money, 

JE 

Parts List 
1— Veeder-lioot Magnetic Counter, Flush 

Mounting, (Series #T-]205) 
1 — aluminum chassis (5" x 7" x 2") 
I. — octal socket 
J— 3 -pin miniature socket 
1— Phototube, RCA Tvpe Qi7 
1— Gas Tetrode, RCA Type 2050 
1 — 1000-ohiii potentiometer, 2 watt 
1 — SPST relay 

1 — Filament transformer, G.3 volt, 1.;" amp. 

1 — Bulb socket 

1— Bulb, G.3 volt 

.1 — 10,000-oIim %-watt resistor 

1 — 9100-ohm J/2-watt resistor 

1— 1-mcgohm watt resistor 

1— DPST toggle switch 

3 — 2-Iug terminal strips 

Miscellaneous hardware — machine screws, 
nuts lock wash - 
era, grommets, 
hook-up wire. etc. 
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The Engineering Staffs of 
H. H. Scott and London Records Introduce the new 
ffss matched stereophonic arm and cartridge 

"...in a class apart 

from all the others...'' 

— Saturday Review. September 27, 1958. Page 4$ 

The Salurtluy Review went, on to say: "... the new (London-Scott) FFSS 
pick-up emerged as easily the outstanding stereo pick-up to be seen at Earl's 
Court (London, England High Fidelity Show) . . . Only (this) pick-up is of 
quality to satisfy the exacting demands of most Hi-Fi addicts. This is a reaily 
first-class piece of design and, moreover, of great flexibility since, in addition 
to the normal pair of 15/15 coils, it contains a third coil which enables it to 
be used for monaural, single-channel performance . . . The (London-Scott's) 
performance does piaec it in a class apart from all the others, and its price . . . 
is by no means excessive for an instrument of its class". 



1 The Type 1000 is a completely matched arm and cartridge system designed to Eive optimum performance 
from wide frequency range recordings. 2 This integrated design minimizes tone arm resonance problems 
and assures proper alignment ol stylus on record. This is extremely important when stereo-disks are played 
as it deeps cross-talk to almost immeasurable levels (cross-talk-20db). 3 Extremely lev; tip mass [less 
than 1 mg.) redyees record wear to an absolute minimum and assures accurate tracking even at high volume 
levels. This lip mass is at least 50% lower than cartridges of conventional design. 4 Frequency response 
20 CPS to 20,000 CPS. This extended response is far beyond the range of ordinary pickups. 5 High 
vertical compliance of this pickup minimizes record wear and prevents damage even if cartridge is dropped 
on record. 6 Tracking pressure 3.5 grams for optimum response and minimum wear. 7 Output 4 
millivolts. 8 Stylus tip of polished diamond, 0.5 mil radius. This small radius assures minimum distortion. 
9 Length of arm from pivot to stylus 12.5". Height of arm adjustable. 10 Frictionless precision roller 
bearings minimise lateral tracking force. II Performance of this pickup on monaural records is superior 
to conventional monaural pickups because of the extremely low mass and extended frequency response. 
Price of arm and cartridge asscmhly; $89.95. 
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ARE YOU 
SOUND 



To achieve suporlutire Bound reproduction, 
there must be ft reason. Such results cannot 
be obtained from oheap materials, slip shod 
workman ship, expedient design, or other cost 
cutting devices to malic a Ills', wlilo proflt. 

The liakcra Ultra 12 loudspeaker and the 
Bradford Patented Baffle reproduce ultimate, 
facsimile for an inevitable reason. Tho reason 
is In the specs. 



BAKERS 
ULTRA 12 




SO to 25,000 cycles 
from a single, ex- 
ponential 12" cane; 
£0 cycle co no reso- 
nance; 18,000 gauss; 
200,001) maxwells; 
plastic foam sur- 
round; aluminum 
voice coil on alumi- 
num former; heavy 
oast aluminum 
frame; 20 watts; no distortions! crossovers. 

For tltcso reasons, the Bakers Ultra 12 is 
extromely sonsltlvc, and therefore provides a 
smoothness, clarity and transient response . . . 
a true naturalness . • • not found In bdj- other 
speaker regardless of price. Pride of posses- 
sion is only SB books. 

BRADFORD 
PATENTED BAFFLE 

Stereo, or monaural, the trend is toward 
tompnetness; 12" x 12" x 6" for 8s and 10s; 
11" x 17" x 14" for 12s and 15s. Because of 
the patented (Xo. 2.8S4,4!JS) pressure relief 
valve, this enclosure is equivalent In results 
to a 20 cubit foot 
Infinite baffle. 
The Bradford 
Patented Buffla 
provides the only 
truo acoustic sus- 
pension principle 
for the pressure 
relief valve auto- 
matically regu- 
lates tho acoustic 
tension or spring 
of the air within 
tho enclosure to 

the excursion characteristic* of the Bakers, 
or any other, sp<v»trer. Tiiv\A»rte of this pat- 
ented principle, there is absolutely no boom, 
cabinet resonance or listening fatigue. 

The Bradford Patented Bafflo is recom- 
mended by renowned audio authorities, and 
sold thronghou! the world because of Its out- 
standing merit and adherence to claims. 

Mahognny, walnut and unfinished birch} 
selected, grain-matched, %S" plywood veneer; 
rugged construction ; hot lncqucr finish I . . 
band-rubbed. $34.30 to $00.60. 

Speakers and baffles sold separately. In 
combination, we guaranty these units to he 
superior In truo realism to any other system 
regardless of price. 

write for literature. 

BRADFORD AUDIO CORP. 

27 East 38th St., New York 16, N. Y. 
Telephone: OXford 7-0523 





West Point Revisited 

HAROLD LAWRENCE 3 



I 



k the htstoky fit; extra-musical sounds 
on. LP, we have heard tlie roar of sports 
ear engines, the woosh of jet planes, 
the downpour of tropical thunder storms, 
street noises, heart >>eat.s, and bird calls. 
But the liiggost impact on the record 



W. Sth St., New York 11, N. Y. 



market was made by a gun, specific-ally a 
French siege cannon, vintage 178 L of the 
type used hy Napoleon during his 1K12 
Russian campaign. This weapon was re- 
tailed into service ufter a century's rotirc- 
ment in order to carry out a musical, rather 
than a military mission. As such, it played 
a vital vole in making Mercury's recording 




Fig. 1. The 180-year old cannon used for the stereo remake of the 1812 Overture. 




Fig. 2. The author, second from right, shows his nerve of first shot of the 12-pounder. 
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of Tchaikovsky's Overture 1S12 (in its 
Original storing ivitli cannon and bells) the 
best-selling LP of tlic past two years. In 
audio shows throughout the lnndj the shots 
of this now -famous eanrton resounded in 
the booths and sorridors, even out-roaring 
the steam locomotives. At the New York 
High Fidelity Show (1936), for example, 
hordes Of visitors squirmed their iv:\y into 
the Mercury exhibit room to be.ir the 1(5 
cannon shots and the clamorous bell-ringing 
at the climax of the Overture 1812, stay- 
ing on to listen attentively to Deems Tay- 
lor's description of the manner in which 
the "effects" were synchronized with the 
musical track. 

The monophonic version of 1S.IS ivfls 
recorded by Mercury late in 1954, only 
months before the ' company began its 
three -channel stereo recording program. 
With the advent of commercial stereo tapes 
and discs, plans were made to re-record the 
work in stereo. Finally, in early April, 
193S, Alercury returned to Minneapolis 
where Autal TJorati conducted the Minne- 
apolis Symphony Orchestra and the Uni- 
versity of Minnesota Brass Band in a re- 
peat performance of the redoubtable war- 
horse for the benefit of the stereo micro- 
phones. The following month, Mercury's 
crew scaled the heights of the Riverside 
Church to capture the sound of the Laura 
Spelnian Rockefeller Memorial Carillon 
(Audio, July. 1958). Ami in mid-July, 
Mercury revisited West Voint for the third 
and final stage of its 1812-stereo expedi- 
tion. 

On that hot and muggy day, six shots 
were fired and recorded in stereo. The site 
of the firing was near Building 70G and 
Delafiekl Road at the V. S. Military 
Academy, "West Point. For the stereo edi- 
tion of the Overture IS 12, the cannon pre- 
viously used in the mono[inonic version was 
passed over in favor of a larger weapon. 
After carefully studying the matter, Ger- 
ald C. Stowe," Chief Curator of the West 
Point Museum, settled on a 12-pounder 
siege cannon built in Douay, France in 
177!5. The inscription near the muzzle 
reads, "Le Constant" (The Faithful). It 
is more than likely that this field piece is 
a veterau of the Napoleonic Wars. Later, 
it was purchased by the Mexican govern- 
ment and used against American troops at 
the battle of Coytreras on August 20, 1847, 
at which time it was captured and brought 
to the United States, eventually taking its 
place alongside the other war trophies at 
the West Point, Military Academy. The 
Academy, incidentally, is one of the few 
places in the world where such field pieces 
are kept serviceable. 

Two factors dictated Mr. Stowc's choice : 
size and solidity. The size of this muzzle- 
loaded cannon promised a truly enormous 
blast. Equally important, there was prac- 
tically no danger of cracking, despite its 
18iJ years; the bronze construction guaran- 
teed that. 

The cannon having been selected, a 
naval-type earriage was then built for the 
firing base. Since the old artillery piece 
weighed over 3000 pounds, heavy oak tim- 
bers had to be employed as shown in 
1. Coarse black powder of a century-old 
battle formula was placed in one- and two- 
pound paper bags, and the cannon was 
moved from Trophy Point to the firing site. 

By the time Mercury's recording truck 
had arrived on the scene at 8 : 00 a.m. on 
the day of the firing, the roads nearby had 
been blocked ofC and an ambulance and 
safety crew were standing by. Taking no 
chances, the driver parked the truck be- 
hind 73nildiug 706. The three microphones 
used for the original three -channel, half- 
incli tape masters were strung from ropes 
(Continued on page jl) 
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knight-kit 

.IED RADIO 



a product of ALLIED RADIO 




the best you can build 



money-saving hi-fi al its best • "convenience-engineered" 
for easiest building • superb musical performance 




knight-kit stereo deluxe preamplifier kit 

In a class by itself— a Stereo control center 
that will do anything and everything you 
want. Features: 5 Stereo inputs. 4 separate 
inputs for monaural. 6 record equalizations 
for monaural: RIAA for Stereo, Volume, 
bass and treble controls on concentric 
shafts for the ultimate in flexibility. Single 
switch selects straight Stereo, Stereo Re- 



verse, either channel separately, or either 
channel into total monaural output. Con- 
tinuously variable loudness control; cath- 
ode follower output, hum-free — DC on all 
tube filaments, Exclusive pnnted-circuit 
switches and boards. Complete construc- 
tion manual. 17'/2lbs 
Model Y-776. $e ?5 Down Net only $62.50 




knight-kit 60 -watt 
stereo basic amplifier kit 

Absolutely the finest amplifier you can build- 
equal to highest-priced factory-built units. 
Ideal for use with preamp above, either as two 
30-watt Stereo amplifiers or 60-watt monaural 
amplifier. Response flat from 10cpsto42,000 
cps. Amazing 0.08% distortion at full 60 watts. 
Black and chrome styling; 9x 14 (Metal 
cover available.) 36 lbs. 

Model Y-777. $8.45 Down. Net only $84.50 



There is an easy-lo-build 
Knight-Kit for every hi-fi need— 
see catalog for full details 



knight-kit 25 watt 
basic linear deluxe amplifier kit 

Alone in its class for flawless output and high- 
est stability. Harmonic Dlsl., 0.1)%: IM, 0.17% 
M full 25 watts. Response: ± 0 5 db, 9 to 
70,000 cps. Calrbrated variable damping con- 
trol. Extreme stability even with speaker 
loads of high reactance. Black and chrome 
styling; 4% x 14»/ 2 x 7W. (Metal cover avail- 
able.) Printed circuit board. 25 lbs. 
Model Y-793. $4.45 Down. Net only $44.50 



Stereo Control Unit 
12-Watt Amplifier 
18-Walt Amplifier 
30-Watt Amplifier 



FM-AM Tuner 
FM Tuner 
Hi-Fi Preamplifier 
Speaker Systems 



U:l=i ^ 452-PAGE19S9 

ALLIED CATALOG 

Send for this vfilue-packed catalog featuring: tha 
complete line of superb Hi-Fi KNIGHT KJTS: the 
world's larpost selection of <juatily Hi-Fi compo- 
nents and com plcte music systems— eve rylhing in 
STEREO: the world's latest Mocks of Electronic 
equipment and supplies. Send for your FREE 
copy todiiy. 





ALLIED RADIO 








ALLIED RADIO CORP., Dept. I38-A9 
100 N. Western Ave., Chicago 80, III. 

Ship (tie following Hi-Fi KNIGHT-KITS: 


■ 




! □ Sent) FREE 1959 ALLIED 452-Page Catalog 


■ Namp 




1 A/trim « 




7nn* State — ._ 
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NEW PRODUCTS 



• Ta.pe Stroboscrope. A stroboscopic disc 
which, when placed against running tape, 
indicates the oorroot (or inoorroct) speed 
G£ a. tape recorder, has recently W«n Ifl- 
troduead by H. & f. Company, P. O. Box 




G0I1, Montgomery 6, Ala. The disc is 
mounted on watch-type hearings to SUM-? 
ihntc drafr. Total weight of the assembly 
is only five ounces. The disc indicates three 
speeds — 3%, 7%, and IS ips, it must ue 
used in conjunction with a fiO-cps a.rj. light 
source. A-l 



• SZCO Stereo Preamplifier. Available in 
both kit and factory-wired form, the new 
Model HF-S5 preamplifier is a compleie 
stereo control system in low-silhouette de- 
sign adaptable to any type of installation. 
Frequency response, measured from high- 
level inputs with tone controls electrically 
flat, is stated to be + 0.2 db from 5 to Soft- 
ool) cps at any output level up to & volis 
r.m.s. Intel-modulation, determined by 60 
and 7000 cps input at 4: 1, is 0.07 per rent. 




and harmonic distortion is 0.1 per cent, 
also at S volts output. Tone control ranges 
are 15 <lb boost and cut at 10,000 ami GO 
cps. Independent level and tone controls 
in each channel may be operated fogether 
wlth a built-in clutch. Separate low-level 
inputs are provided in each channel for 
magnetic cartridge, tape head, and micro- 
phone, with high-level inputs Cos- FM and 
AM tuners and for F.M multiplex-. Kucb 
channel is also equipped with two auxili- 
ary inputs. Further information will be 
supplied by Electronic Instrument Co., 
Inc., 35-00 Northern Blvd., Long- Island 
City it, Jfl, Y. A-3 

• Bozak "Urban" Cabinets. Clean of line 
and modem in style, the new "Urban" 
series of speaker enclosures supplement 



Bozak's established Contemporary and 
Provincial designs. Tyike other liiozak cabi- 
nets, the Urban enclosures arc infinite 
baffles. Available in two sizes for the 
BoZalJ B-302A (illustrated) and 13-305 
speaker systems, both Urban enclosures 
are. offered in a choice of finishes, or un- 
finished when it is desirable to match 
existing: furniture or panelling. Further 
information will be supplied by the R. T. 
Boatk Sales Company, Darien, Conn. 

A-3 

• Tape-Xsad Cleaner. Known as the Wal- 
sco "Klecti-Tapc," this device permits the 
cleaning of recording heads in two min- 
utes without the u.se of tools, and without 
disassembling the tape recorder. The 
Kleen-Tape is a specially impregnated fab- 
ric tape un a sLaudard reel- In use the reel 
is placed on the recorder in the normal 



any tape without rewinding or flipping 
the reel. In operation, the reel is placed 
over the apindie on the crancr (nvd rotated 
until each segment passes over the Held 
area Several times, then lifted off slowly 




manner and is "played through." The 
cleaning formula with which the fabric 
tape is impregnated dissolves and removes 
iron-oxide accumulation, also picks up 
dust and other foreign materials from the 
head. The tape can be used over and over. 
Manufactured by Walsco Electronics Man- 
ufacturing Company, 100 w. Green St., 
Roekfi-.nl, Hi. A-4 



• Talechron Needle Timer. .Now available 
to loanufaclurerji of high-fidelity phono- 
graphs, coin-operated machines, and other 
types of record players, the Need-D-Minder 
timer accurately clocks the playing hours 
of a stylus. The dial-type indicator auto- 





.liid removed to a distance of at least six 
feel. The degausser incorporates two 
transformers drawing (i amps at 110 vac, 
an on-off switch, and a line fuse. Dimen- 
sions are d >4 " x 7 H " x 3 Vl: Carrying cata- 
log No. ML- 120, this unit is available from 
I^afayeKe Radio, Jamaica ;!:!, N.Y. A-G 



• Turner Microphone. A dynamic micro- 
phone of the lnvaliei- type, the Moflel 3SA 
"AcOtlstie-Vent" embodies s new Turner- 
develnped engineering principle introduced 
by company engineers as "a. unique bass 
rcilex which produces natural low-fre- 





matically meters the stylus's "in use" time 
up to 1000 hours and requires re-setting to 
zero only when a new stylus is installed. 
Manufactured by Clock and Tinier Depart- 
ment, General electric Company, Ashland. 
Mass. a-5 

• Bulk Tape Eraser. This heavy-duty de- 
gausser will handle any tape reel up to 
and including 10 'A ins. in diameter. The 
field generated is strong enough to erase 



qucnoy response." Specifications of this 
broadcast microphone are stated as; Fre- 
quency response, CO to 20,nOO cps; Output 
level., - f'n ilb for 50 ohms impedance. - St 
tlb fe,r 200 ohms impedaiitre. The unit is 
■cased in aluminum with neutral gray noii- 
refteeting enamel finish. For more informa- 
tion and complete technical specifications, 
write direct to The Turner Company, SOS 
1.7th .St., S.K., Cedar Rapids, Iowa. A-7 



• Prosi'mii Equalizer. Developed for use 
by broadcast stations, recording studios 
and motion picture producers, th-e Typfc 
G-SOi Program Equalizer- 5& a low-cost 
device which requires only 3V4 inches of 
rack space. Impedance is 300-GOO ohms 
and insertion loss is If db. Tjow-f requency 
control is adjustable in 2-db steps to pro- 
vide up to S db boost at 100 cj»s. and to 
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provide attenuation in 2-dh .steps Jfroin 4 
db fep 10 (lb til 100 up*. High-i reeruency 
control Ls ftdju.s.able hi 3-db steps to pro- 
vide both boosts and cuts of 3 db and G db 




:U 5 MO Miid HOOD ops, Lii«mtui*§ is avail- 
able upon written request, to Miign;isync 
JMfiuufactui'iiifS Co,, Ltd.., Satsum;t 
Avo„ North Hollywood, Calif. A-8 

• Roberts Stereo Tape Recording" System. 

Designed primarily for serious home re- 
cordists, the 1>0-S Stereo Recorder and the 
m a t chin^ A901 Recording Amplifier make- 
up .a complete stereophonic record-play- 
back system engineered to profe.ssionnj 
standards. The fj 0- S incorporates .an ampli- 
fier, preamplifier, VO meter, and pSaybauk 
speaker. It is driven by a hysteresis- 
s y H u h r orm u« s n o tor w h i c b holds vv o W a n d 




^0 




■fl utter well within professional enuipment 
tolerances. The A-l*01 is equipped with 
VIS inciter for second channel monitoring, 
microphone hi put. and built-in tw o - way 
speaker sy«(em. The T>0-S may toe used 
separately as a complete monuphouic re* 
cord ins" system, with the A-£)0 1 added 
kitei- on vvliea stereo recording is desired. 
la^rM weight r easily portable, the com- 
panion units a: v e electronically matched 
and designed with identical physical dl* 
mens ions. Complete technical specifica- 
tioits will be supplied by Roberts TSlee- 
itoiiic-s. Inc., 102$ N\ ILa Brea, Hollv-wood 
3S, Calif. A-9 

• Sherwood 60-Watt Amplifier. PeainrSn^ 
an eflicioiH. combination of six Type 7 IS!) 
output tubes in push-pull oa T 'alle1, the 
Model S-luCti is a. complete audio coiHfol 
system and power amplifier mounted on a 
single compact chassis, Among- Us fea- 
tures are a ""time saver" B -;■ time delay 
relay, d.e. -heated preamp filaments, and 
output-tube balance control. The S-10(i0 
offers the same flexible controls incorpo- 
rated in the well-known Sherwood Model 




S- 100011. These include, a 6-ilb pre.st'ii ce- 
rise switch, eriunllsier control, bass and 
frelile controls, 'Venl.cr-set" loudness oon- 
trol, loudness comi"jrrLSatlon switch, 1.2 db/ 
octave .scratch and rumble filters, phono 
level control, tape-monitor switch, And 
selector switch for five inputs, fill on tfr$ 
front panel, Frequency response is Kt'ati>d 
to he 2(1 to 30. 1)fi0 cos + 1.0 dh. and inter- 
modulat.ion 1.5 per cent at full rated out- 
1'rtit. OlMimi impedances are •(, S, 16 ohms, 
and a cathode follower is provided for re- 
cordinp. Sherwood Electronic labora- 
tories, Inc., 4300 N". California Ave., Chi- 
cago, HI- A-IO 




whether your plans are modest 
or unlimited . . . 




you can 
build 

your ideal 
stereo system 
with the 
finest 

loudspeakers... 



Compact, proportioned for book- 
shelf or table top. JBL Bel-Aires — 
a pair with components in mirror- 
image arrangement — will give you 
the clean, exquisitely detailed 
stereo reproduction that can only 
be achieved with transducers of the 
highest precision. 




Now JBL enclosures 
are matched for ster- 
eo. If you own a JBL 
G34, C35, C37, C39, 
or C40, you can add 
a matching enclosure 
with speaker units 
arranged in a pat- 
tern that is a mirror 
image of your pres- 
ent system. 





The JBL Ranger-Paragon 
is the ultimate stereo 
speaker system. Devel- 
oped as a master moni- 
tor for use in perfecting 
stereo recording tech- 
niques, the Paragon adds 
to twin folded horns and 
professional driver units 
a radial refraction panel 
which integrates the two 
sound sources and 
disperses true stereo 
throughout the room. 



The JBL Ranger-Metregon incorporates 
the virtues of radfal refraction in an 
enclosure of acceptable size for the 
average living room. No hole in the 
middle, no split soloists, but sound 
reproduction spatially proportional to 
its original source. The Metregon ac- 
cepts seven different speaker system 
combinations; can be upgraded 
progressively. 

Write for free catalog and data sheets. 



JAMES B. LANSING SOUND, I NC. 

3249 casitas avenue, los angeles 39, California 
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THE PURPLE COW 

(from page 35) 



no such transformer available at this 
time. 

A signal of 0.1 volt at the input will 
drive the amplifier to its full output of 
46 watts, 19.2 volts across 8 ohms. With 
tht level control full an. tlt<! idle noise 
and hum output is about 80 <lb below 
full output. Despite the high over-all 
gain this is a very quiet amplifier, aud 
this quality is appreciated during the 
soft passages of musical compositions. 

The power supplies are not all that 
could be desired as these were set up 
from the scrap box materials available 
and adjust))'! outs required were made as 
shown by knowing down the output 
voltages by use of dropping resistors. 
Since the amplifier is class A through- 
out, it is understandable that such an 
arrangement is entirely satisfactory. 
Any further unorthodoxy apparent in 
examining the power supply and the 
heater arrangements was brought about 
by necessity; th* components employed 
were those at hand and their use is re- 
flected in the unusual circuitry associ- 
ated with them. 

The 5V4 rectifier experiences peak 
inverse voltages slightly in excess of its 
rated capabilities over about, 30 per cent 
of the cycle but hns given no evidence 
whatever of being in trouble. A third 
5R4GY would avoid this problem. 

Any amplifier using the TRG level con- 
trol must have its over-all gain so ad- 
justed that the output is balanced at 
whatever level is desired — loud or soft. 
If the amplifier has too much gain the 
output will be too heavy or "bnssy" and 
it will sound dull and uninteresting. If 
there is insufficient gain the output will 
bo thin And lack body, tending to sound 
shrill. 

One practical means for proper ad- 
justment of gain in using this control is 
to make sure that there is sufficient sur- 
plus over-all gain in the amplifier in 
the first, place and then operate with the 
control wired in as required. Additional 
attenuation can be. inserted with a com- 
position resis-tor located between the in- 
put terminal and the uigh side of the 
IRC control. The value of this resistor 
is then chosen hy trial, and the correct 
value results in having the output bal- 
anced regardless of the setting of the 
control. The illusion obtained as the 
control is operated to reduce the volume 
is that the music is simply being played 
more softly but that all of the instru- 
ments arc being reduced in volume alike. 

The performance as judged by listen- 
ing tests is pleasing, crisp, and spark- 
ling, with robust body and abundant 
clean bass. Record or needle scratch is 
so low that listeners often make un- 



solicited comment about its absence. 

What is next expressed is the writer's 
personal opinion and will not be de- 
bated. Since the damping factor is veiy 
high indeed there may be some who 
might inquire as to the desirability of 
reduction by using a series resistance in 
the -voice-coil circuit. No good speaker 
operating in a correct enclosure will re- 
quire this treatment. The writer uses a 
Bozak system and these systems require 
no such series resistance. The amplifier 
must "boss" the speaker for best repro- 
duction, and it accomplishes this best 
with high damping factors. 

To simplify the presentation of the 
circuit on the schematic the exciter and 
inverter stages arc shown as being com- 
posed of single triodes. The photographs 
do show that these stages are made up 
from triodes in parallel. This is done to 
reduce, the effect of reflected plate and 
grid shunt reactance due to the Miller 
effect always present when coupling 
triode amplifiers into triodc amplifiers. 
By this means the high-frequency re- 
sponse is carried ont to extreme limits. 
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S-jtf GOO-volt electrolytic capacitors 
10- to 40-jif 50-volt electrolytic capaci- 



tors 



80-u.f 450 volt electrolytic capneitors 
4.0-yf 450-volt electrolytic capacitors 
360-n.f 150-volt electrolytic capacitor 
0.25uf 600-volt paper capacitors 
.01-j^.f disc ceramic capacitors 
.005 |if disc ceramic capacitors 
lOO-ftjif mica capacitor 
20-ohrjj i/4-watt resistors 
150 ohm VS-watt rcsiator 
1000-olim resistors 
5000-ohm ^/.-ivatt resistors 
33,000-ol>m %-watt resistor 
39,000-olnn %-watt resistor 
100,000-ohm y 2 -watt resistors 
220,000-obm Vi ^-att resistors 
470,000-ohm J A watt resistor 
1 .0-megokm Viwatt resistors 
4.7-meg Vi-'fatt resistor 
5O00 ohm 1-watt resistor 
22,000- ohm 1-watt resistor 
u7,OOO ohin 1-watt resistors 
35,000-ohm l-watt resistor 
5000 ohm 5-v.att resistor 
1200-ohiu 10-watt resistor 
18,00O-ohm 10-watt resistor 
40,000-ohm 10 -watt resistor 
02.5 ohm 25 watt resistor 
50-oani 50-watt resistor 
50,000-ohm wirewound potentiometer, 
3 watts 

10,000 ohm wirewound potentiometers, 

1 watt 
IHO Loudness Control 
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1 Erlisou Model 501 time delay relay, 45 
seconds 

1 6U8 tube 

2 SWT tubes 
4 CSN7 tubes 
4 5908 tubes 

1 3U4G tube 

2 5.B4GY tube? 

Notk: Many trnnsformar and choke coro- 
bi».-»iioiiR are possible. It is suggested tbnt 
the constructor consult with his parts 
supplier before beginning work on the 
power supply. The author can furnish 
transformer part numbers and manufac- 
turer's name to any interested parties. J£ 
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if,- nm page 54) 



famlllnr worlcs, perhaps even more clearly 
than in tli<\ old favorites. 

H was u mixed pleasure, tlieu, to have to 
turn nwny from this Interesting stereo dine 
In order to listen to the rest of tliiR excellent 
Lis'/t program ^in the mono recording. In 
addition to the two big piano works with 
orchestra, It has on It four Important piano 
pieces which go along beautifully with the 
big items. Thi- mono disc is « model exposi 
tlon of specialized little-huonn TAutt ; the 
stereo version is n truncated part of it. 

Mnyhe you'll think — looking at the Vox 
covers — ih.it those piano items are merely 
a hit of oxl ra window trimming, to fill out 
the mono sides. They are listed nn the covet- 
to be snro, In vera small l.vpr, which just 
lalt'ht criaie that impression in jour loo 
impressionable mind. 

I'll have you know then, as a commentary 
on stereo extremes today, that the four extra 
pieces add up to a total of it half hour o] 
music, lens only 45 seconds ! The entire stereo 
disc, Willi the rest of the music on it. the two 
hig pieces, runs to only thirty one and a half 
minutes, something like two minutes longer 
than the sum of: the "little" pieces on rue 
mono disc. 

This, then, is one thing thai stereo can 
do for us. For the prire of n mono disc yon 
gel here almost exactly twice na much music 
(and worthwhile music, too) as you do on 
the stereo disc, at a higher price. This, I'd 
say, is going a wee hit loo far, speaking in 
general terms. 

(Yes, 1 know : it was either nil the piano 
pieces, or none o? them — and what could poor 
Vox do about it? I dunno ; I only know that 
if we mml have shorter stereo discs, w.- 
shoultln't pay more for them.) 

Mozart: Horn Concertos {Vols. I, II). 
James Stagliano; Zimbler Sinfonrefta. 

Bosion BST 1002/3 (stereo) 

These four Mozart works, now great favor- 
ites, have been through quite a history In 
this recording, appearing first on a single 
standard disc, then on Livingston stereo tapes 
(two, as 1 remember) and now on two stereo 
discs. As ynu can see, the price of ihe music 
has ranged the gamut from high to low. 

They arc good stereos and I am quick to 
admit that though I didn't like the sound 
much In the original mono version, I was 
pleasantly surprised by the improvement in 
naturalness in the stereo tape, which was one 
of the first good orchestral stereos to he made 
available in the line of Mozart. These values 
have carried oTor into the lloston stereo 
discs, with very little, If any. loss of quality 
in relation to the tape. (Alas, that's not true 
of all stereo tapes now appearing on disc.) 

There have been more oloqpent performances 
of the four concertos (notably by the famous 
British hornmen, the Brains, Dennis and 
Aubrey), but these are pleasant enough. If a 
trace on the stiff side. Not enough to bother 
ji musician and perhaps the Brains were n 
bit too mannered and intense, anyhow. 
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IN COMPONENT 



• PRODUCTS WHICH EXCEL IN 
QUALITY, AND IN SOUND 

• SUPERIOR FOR M0N0PH0NIC USE AND FULLY COM- 
PATIBLE WITH STEREOPHONIC REQUIREMENTS 

DYNAKIT MARK III 

+ Ease of assembly due to uniquely 
simple circuitry and printed circuit 
construction with factory-mounted 
parts. 

* Highest stability suitable for all loud- 
speaker systems including electro- 
static. 

* Dyna Biaset (patent pending) for 
simplified adjustment and complete 
freedom from effects of unbalanced 
components. 

* Dynaco Super-Fidelity output trans- 
former. This is the finest available 
transformer of its type for the most 
critical audio uses. 

+ 60 watts $79. 95 s net. 

MARK II 50 Watts 
SS9.7S" net 




Mark UX 



Mark III 
output. 



also available with added 70 volt 
Mark Ilf-70 $84.95* net 



DYNAKIT PREAMPLIFIER 




+ Finest Quality Available of Cir- 
cuitry and Components. 

* Lowest Distortion and Noise. 

* Easiest Assembly Using Pre-Aa- 
sensWr-d Printed Circuit. 

+ Handsome Styling — Selected for 
Display al Brussels World's Fair. 

* Only $34.95* met. 

Power supply availalile for 2 pre amplifiers PS-1 Kit $8.95* uel 

DYNAKIT STEREO CONTROL 

■k Adds Complete Stereo Control To 
Two Preanips Without Noise or Dis- 
tortion. 

* Unique Blend Control Fills In "Hole 
in Middle." 

* Level, Balance, Loudness, Channel 
Reverse, and Dual Tape Monitor Con- 
trols, 

Stareo control with two prcamju * Only $12.95 : nel. 

DYNACO - 6 & 0 STEREO PICKUP 

* New completely symmetrical push 
pull magnetic pickup for either 
monophonic or stereo recordings, 

*High compliance in all directions 
permits tracking at 2 grams. 

^Smoolli, peak-free response be- 
yond 15kc with ideal channel sep- 
aration and complete freedom irom 
hum pickup. 

*With .7 mil replaceable diamond 
stylus for onl y $29.95. 





Available frorr leading Hi-Fi dealers everywhere. Descriptive 
brochure available or request. -Slightly higher in West 

DYNACO INC. Dept. A 617 N. Forty-First St. Philodelphia 4, Pa., U.S.A. 



EXPORT DIVISION 25 WARREN STREET NEW YORK 7, N . V 
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GRADO 



"Truly 
the 
world's 
finest..." 



STEREO CARTRIDGE $49.50 

COMPATIBLE WITH: 
MonauroJ * Loterol • Verged 
Sioreo • Westrex » Mfriier 

STEREO TONE ARM $29.95 

Finest Wolnul Wood 
4 Wires ond Shield 




I 



4614 7th Avenue Brooklyn 20, New York 
Export-Si monlrice, 25 Worren Si. t N.Y. C 



Sound "OL 
j Talkk JT^ 

j by J. J. Noble 

\ Onef Erighiccr. Elerironirs 

i SIGNIFICANCE OF FM TUNER SENSITIVITY 

The most sensitive tuner c;m often fail to 
bring in clearly a distant station received 
, by less sensitive tuners. All a statement of 
. sensifivjfy indicates is the strength a signal 
must have at the receiving antenna to pro- 
vide a useful output from the tuner. Thus, 
the logical assumption that the more sensi- 
tive tuner will perform better on weak or 
distant stations than the le«s sensitive tuner 
is not necessarily valid. In fact, because of 
a phenomenon called "regeneration"' some 
of the so -called "sensitive tuners" don't 
perform up to their stated sensitivity speci- 
fications. 

Regeneration is caused by coupling be- 
tween circuits of differing power levels. 
It may take place through electro-magnetic 
linkages of adjacent current carrying parts, 
electro -static coupling between elements 
of differing voltage potentials, or conduc- 
tive coupling through common connec- 
tions such as the power supply and chassis 
ground paths. Perfect as the electrical 
design may be. (he tuner's physical con- 
struclion and the arrangement of its com- 
ponent parts ultimately determine the 
degree of regeneration. Poorly controlled 
assembly and wiring methods can so 
strongly affect performance that two tuners 
of identical design assembled under differ- 
ing conditions will perform differently. 

When a receiver is tuned (o a very weak 
station, the automatic gain control circuit 

• (AGO increases gain or sensitivity to 
; maximum so the weak signal picked up by 
' the antenna may be multiplied as much as 

a million times. If even a minute amount 
of this amplified energy is introduced into 

■ the input stages through coupling, (he 
, resultant regeneration causes still greater 
r amplification, with an apparent increase in 
[ sensitivity. Regeneration, however, tends 

• lo change the band pass characteristic, 
making the tuning action sharp and crii- 

i ical. The resulting distortion renders the 

■ tuner useless for high fidelity reception of 
! all but moderately strong signals. 

, Degree of regeneration and constancy 
of band pass characteristics cannot be clc- 

J lermiitcd through specifications or visual 
inspection. Accurate measurements can be 

; obtained only in a properly equipped lab- 
oratory or — a practical method for the 

: prospective purchaser — through critical 

i listening tests of the tuner's^ability to 

! receive weak stations. When selecting your 
next tuner, make sure the sensitivity is 

; real, not just sruiisih/il. Try the "weak sig- 
nal test" with several tuners of different 
make and compare performance. 
All Aliec FM Tuiwrx are certified 10 com- 
ply with the r&stricttd mdiatiun require- 
ment oj the FCC. 

Write for free catalogue: altec lansing 
CORPORATION, Dept. IA-A, 15 15 So. 
Manchester Avenue, Anaheim, Calif., 161 
Sixth Avenue, New York 13. N.Y. 
CIRCLE 6SA 
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Bob and Ray Throw a Stereo Spectacular. 

Bob, Ray, assorted RCA bands, etc. 

RCA Victor LSP 1773 

The picking at KCA have been sort of 1 1 1 in 
in uiy department, lately. I sent especially for 
iliis one, in a Hud of desperation. Thought it 
ml.^lit be spectacular. 

11 is n spectacular dud. tl yon ask me. 
Good T-ord ! How long can this ]>ob and Itny 
st ittt" he dragged owi? There nre A batob of 
hnlf-balced, iHiinorf vntoil. throe-<iuarler-bor»e- 
power interludes here, sojiietbing about Do^tfi? 
Abkhrir and His magic Castle, ill stereo dia- 
logue (well, let's call iL tbuu. larding lo- 
.^ihor ii straight out-of-the-mill batch ot XWA 
feature itemx, from Melnehriiio and Hendcr- 
son to Abbe Liinii.' mill Belafonte. Thl-i/re OK. 

Come tft think of it — this must btf a stereo 
sampler. Well, did yoXi ever'. Kob aod liny 
throw up such ?i smoke screen of inanity that 
1 failed to recognize . . . well, whaddya hot 
ii soils a million copies. Not a iiiillion-aitd-one. 
j though. / won'i buy h. 

i Monos that Missed our Boat 

tXoio: The following were duly reviewed 
by me. and put into print - -only lo bo out. out 
in tbe (bull tailoring of rho iiiagir/ino. Purely 
arbitrary — it lis usually a matter of wto'i-eh 
item is the right size to (.'lit. in uuuihe.r of 
lines. §8 bore they are, and as good as ever.) 

Bach: Organ Music. (Toccatas and Fu- 
gues in C, D mi., F, Fantasia and Fugue 
in G mi.) Fernando Gerrnani, organ of 
St. Laurens, Alkmaar. 

Capitol-EMI G-71 1 1 

Four of (be bSgjart Bath orgnn |S3«ia8 are 
plnycd on tliis rei-oi-d nnd iIk* n{>loji(ti*l otd 
l)nreli organ in the cliee.se marker town of 
Alkmaar is a glorious instrument on wbieb to 
l>lny tlioiu. (TJentsclH' (iraiinuopbou lias al^o 
rocoi'dcfl the orgnn. with the blind organist 
Helmut Wiilcba — see Aroliive <"i(al«yUe). 

1'his orjranisi wirh iln 1 Tialian nrurve. s'lboiit 
whom i bav(; no inforniaiion, does a t'Ocxi 
job on those big worka, playing witb sturdy 
energy and stireiiexs, a fairly niel ronoinic 
tmiit, Tlx; rOeoi'dcrt sound )« good, tot two 
minor failings must be noted, (a) there Are 
some unforiunntc tape "edits" to Ire iteaiH. 
where nome 9banl<) be audible, and (b) the 
organ is out Si time in some stops. (It's in 
nine for Deutsche rjiaminoplion. ) Don't know 
what got into KM!. 

The oryaii as now restored is almost ev- 
aefly as it was rebuilt in S.?2o (using Mi^ijiy 
niueh ohior j:»i).ifcs)- — ■ {ha lisusio was eoiuposeil 
witliin | few years of this same date. Good 
combiiuitiob ! 

Mendelssohn: Organ Sonata #4 in B 
l Flat, Widor: Organ Symphony #6 in G 
Minor. Albert Schweitzer, organist, 

Columbia ML 5290 

Though Schweitzer was loug known as 
both a l.laeb specialist :liid a Baei.i organist, 
actually bis musical training was at I be ex- 
treme opiiosite, in rnris of the Into nijae- 
teentlt ci-ntury where tin' high-Itoniant.ic 
si.'bool of h'^eyjcJi ui'yTtd rmisic was al its 
I'jrimt?. following Cesar kVanck. In his recent 
recordings Sehw'eilzor hns gone back lo tlbis 
school — bis last was of Cesar Franek — ami 
his playing t'maiuxliateiy wtritfes a more au- 
thenfic nott. The .Seiiweitxer "bach is ia«w 
rather fundainentally iuit of stylo (though 
stilt tunelessly noble in conception) but tbe 

'. ^ehNwilzer .MiMidelssobii nntl Widor is right 
on the toeuni. 

The organ here isn't specified bur it >s 

| <lceide(ll> r tiot a "Rariinnie" or "Classic" in- 
strument '. (iuite right. This is music in the 
Itomantie Iradition. for a big. blurry, gtvtw- 
diose organ replete wifh swell t>oxos and 
inasses of nicked pipes, imitatiug a laa^ge 
orchestra ill iis liopaet if not in tone color. 
Schweitzer's fas* niovemeuts on ibis organ 
are somewhat stiff-muscled and far ft-tttu 
lluent and even with tape editing (we etui 
assume), (here are .slips of lire finger and the. 
foot. Bur Schweitzer always did play that 
Way ; he's been the horror of the academic 
organist for a half century ; Tin; slow move- 
ments show biiii at bis best. :t really noble 
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;k. One, yon 
hi tlie iiolil. 
tbt way in 



ami cxjin^ivc imisirijni who f.-an brinfr out 
the most profound emotional levels? in tho 
music where others mt;r<*ly play t$i$ hh rfru/c*. 
impcci ;sl>ly. A p-jind nld mail, no doubt 
uhmil h. 

The Psychology of Sexual Relations. A 
Conversation with Dr. Theodor Relk on 
Love-Feeling and Love-Making. 

Helicon 101 

(Ilclirutt ft era fin. 

JM Vnllr.ti /(■//., yew ftwlu-Uc, _V. Y.) 

Tfttk sninnlx yi^v iiiid it. is in its way : 
there are even a a amber of Kpnde^ (Milled 
spades. But 1 found (hat the genial Austrian 
ex perl "h I/n.^lLsl) (lie's one of J he original 
Kt't'iid eirele, mo-si of whom split away from 
Frt>ml later) is so difficult to umlerstnnd that 
perhaps a printed version of >t 5k remarks would 
be easier la follow. With that very fhon^ht in 
mimU the promoters of this record have ia- 
ela<](!d ;i eonipleb' v verbatim transcription, 
word for word J Which brin;,' up the epiestion 
— why u reeord ft| sill 

Well, for two reasons I pue 
meet an important person ulify 
"in person." Two. yon jtrcl, via 
which he emphasizes words, senteares. Ideas, 
a more aeeuraic conception of what he thinks 
than via the plain printed word. lint it's hard 
work listening, though intr>rosHii£. 

Two of his yr-aagor associates, husband 
and wife, she Ameriean. he Austrian (T ^ucss). 
do the questioninp. in a rather loo "prepaved- 
script' r fashion. Xofhiu^ vtn rehearsed here, 
though I»r. Ileik is entirely at ease with his 
broken Kiiiilisli. A good deal of the stuff is 
reasonably platitudinous; but 1 suspect the 
experts, nnd some of us, will note special as- 
pects of Dr. Itelk's; own approach, differing 
markedly with some of the moro sfmng "mur- 
riage books," s:o widely advertised, j£ 

SPEAKER ENCLOSURE 

( from payc 27) 

modilie.-ition, however, since it ulso reso- 
nates at odd harm r>n ics of its t'inn!;i- 
mentiil Irefnieney. A system of fre- 
quency-dependent dumping is needed 
wMeh would bnmden nod depress the 
pair of low vesormnt frequencies; of the 
coupled spetiker-ej i closure system, and 
which would also vary in such ;i manner 
thnt (he hlgfer freijueiK'v resonant re- 
sponses would be properly depressed. 
This type of damping can he obtained 
by tightly coupling the speaker to the 
enclosure mid by creating; ubont five or 
seven lengthwise channels in the straight 
organ pipe. The effect is improved if 
the material used to form the channels 
is somewhat sound absorbent. Additional 
ben elits result, from this channelized con- 
struction : not only do the partitions 
produce n more rigid structure, but they 
also make it possible to construct (lie 
enclosure easily with its cross section 
shaped into a flat rectangle. The latter 
feature avoids hulkiness. and permits 
easy installation of the enclosure along 
the walls, or even behind the walls of 
the rooni. 

In order that the speaker and the en- 
closure be tightly coupled, the speaker 
is installed at the closed end of the. en- 
closure where the sound pressures are the 
greatest. This end, which is made into 
the top of the enclosure so that the 
speaker will he elevated, is widened nnd 
tilted forward to make room for the 
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You can use Frazier-Engineerec) 
High Fidelity Speaker Systems 
for true separate-channel 
stereo or for monaural 
reproduction— and get all 
the musical enjoyment you want. 
Remember, too~il is not 
the size of the drivers, 
but the way they are coupled 
to an acoustically-adequate 
enclosure that gives you the 
range, the balance and the 
realism you want, with minimum 
distortion, without coloration, 
overdrive or hangover. 
Your listening is not complete 
until you hear the Frazier. 



HIGH FIDELITY JRAZIER STEREORAMA 

Utilizes two Frazier Mark It high fidelity speaker sys- 
tems with 30-degree separation, in smart contemporary 
enclosure. The 30-degrec separation and projection as- 
sure excellent stereo effect at distances of five feet to as 
much as sixty feet. Balanced reproduction from 30 to 
17,000 cp3. High efficiency permits use of any 12-watt 
stereo amplifier. When osed as a monaural system, "big- 
ness" is obtained way beyond the cost. Size: 54" x 481$* 
X 32". Finished in Fruitwood Mahogany, Blonde Korjna, 
Walnut, Dark Mahogany, or Ebony. Net, $295 

STEREORAMA JH. Designed like the Stereorama, but 
utilizes two Frazier F-8-3X Black Box speaker systems. 
-10 to 15,000 cps. Size: 45|£* x 30" x 18". Net, $1 95 





WIDE-RANGE JRAZJER MARK JI 

Exceptionally wide range high fidelity speaker system. 
Employs Frav.ier modified ITelmholtz-type enclosure 
with specially-designed 8-inch woofer and compression- 
type tweeter. Smooth response 30 to 17,000 cps. Use as 
is or io walls, closets, or other locations. 
Size: 2234" x 26" x 1G". Net, $39. 50 

Available also in Capri cabinet. Net, $137.50 




POPULAR JRAZIER DEL MAR 

Remarkable high-fidelity performance in custom -crafted 
cabinet at low cost. Uses highly efficient Frazier modi- 
fied ITelmholtz direct radiator type speaker system, 
with specially-designed 8-inch driver and cone-type 
tweeter (as ill Frazier F-8-3X Black Box). Gives clean 
reproduction from 40 to 15.000 cps. Size: 23 yi" x 23V,(" x 
VlVa". Finishes as Stereorama above. Net, $79. 50 



25 years in electro-acoustics 



Many Other Hi-Fi Models 
Available at Frazier Dealers 
to Meet Your Sp^ce and 
Budget Requirements 

Write to Dept. A for 
Informative Bulletins 




RAZTEK 




International Electronics Corporation 

2649 BRENNER DRIVE, DALLAS 20, TEXAS 
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Y SAVE HALF 
I NO SPECIAL SKILLS 
^ PAY KIT-BY K1T 



Now you can afford an electronic organ. Whether you choose 

the full Concert model or the smaller Consolette, you have an organ 

equal to any made by the foremost manufacturers. In addition, you save 
over 'A the cost because you assemble it yourself... and you enjoy the 
thrill of achievement. Too, you.purchase each kit only when you are ready for it. 



2 different MODELS 
2 different SIZES 
2 different PRICES 



MODEL 



it TWO FULL SIZE PIPE-ORGAN MANUALS, 
122 KEYS 

it OCCUPIES 3'5» X 4'7» FLOOR SPACE 

it 26 STOPS AND COUPLERS 

it 32 8ASS PEOALS 

5 ASSEMBLED CONSOLE 

it CONFORMS TO AMERICAN GUILD OF 

ORGANISTS SPECIFICATIONS FOR PIPE 

ORGANS 

it COMPLETE STEP-Sf-STEP INSTRUCTIONS 



MODEL > 

it OCCUPIES ONLY 2' x 3'2" FLOOR SPACE 
it TWO FULL SIZE PIPE-ORGAN MANUALS, 
122 KEYS 

it & STOPS — ABOVE-KEYBOARD TABS 

it 13 HEEL-AND-TOE BASS PEOALS 

it 7 FULL OCTAVES OF TONE (DOWN TO 32 

CPS) 

it BUILT-IN SPEAKERS OPTI0NA1 

it ASSEMBLED CONSOLE 

it COMPLETE STEP-BY-STEP INSTRUCTIONS 



10" LP RECORD DEMONSTRATING BOTH MODELS 
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE 

FREE NEW 1959 EDITION OF 16 PAGE ILLUSTRATED BOOKLET ON REQUEST 

Write Now — See What Fine Instruments You Get At Such Great Savings 

The SCHOBER ORGAN Corporation • ms-K broaoway • New yorkj*, n. y. 

JCHOSER KITS All OVeil THE WOStO ft BwtowW by Rlchord H. Dor(. 
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PIONEER Presents 

Deluxe Hi-Fi Tuner-Amplifier 

Combination Unit 

FM-P300 Provides Every Function 
[or Brilliant Hi-Fi Reproduction 



* True Hi-Fi FM reception from 80 

to 108 ma gn cycles 

* Flywheel indicator simplifies perfect 

rone control 

* 3-gang tuning capacitor, separate 
tuned RF stages on FM and AM 

for high iensitiviry 

* 15-wott basic amplifier with newest 

©R-P15 Hi-Fi output tube* 

w Beoutlfully yryled amd novel de- 
signed wooden cobinel-blendi easi- 
ly wilh your harm furnishing! 



■ SPECIFICATIONS 

Tubes <5BQ7A, 12AT7, 6U8, 2-OBA6, 
6AU0, 6BE6, 3-12AX7, 2-4R- 
PlS, 2-5R-K16, flE5M, 3-INA9 
Frequency Ranges BC 535~ 1 ,605Kc 
SW 3-8~12 Mc 
FM 8O~l08Mc 
frequency Response 20 — 35 ( 000cps 
Output 15 W 

Inputs LOW 7mV, HIGH 20mV, 
XTAL lOOmV, AUX 300mV, 
TAPE 7mV 



p i o n e e 



r flfi FUKUIN ELECTRIC 



i, Olowa-cKo. o-chomE, Bunkyo-ku, 
Tokyo. Japan. 
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speaker. As a result, the direct radiation 
from the speaker is projected in the de- 
sirable downward direction. The upper 
end of the enclosure is curved, making 
the structure more rigid. The position 
of the speaker, the tilt of the speaker, 
aud the curvature of the end of the en- 
closure are designed so that the higher 
frequencies emanating from the buck of 
the .speaker can be reflected into the ab- 
sorbing channels of the enclosure. 

A photograph of a dual-enclosure, sys- 
tem is shown in Fig. 1. The open ends 
of the five channels are noticeable. The 
depth of the enclosure is only a few 
inches so that n mour.tiiig behind the 
Tvall could have been effected. 

Figure 2 is the impedance characteris- 
tic of the speaker-enclosure system. The 
8-inoh speaker used has a natural fre- 
quency of abont 60 cps. This resonance 
has been removed, and the pair of reso- 
nances due to the tight coupling to the 
enclosure, appear at about 20 cps and 
100 cps. They have been broadened and 
are very depressed. The third harmonic 
of the straight organ pipe at about 180 
cps is visible, hut the amplitude is so low- 
that it has no audible etfect; the fifth 
and seventh harmonics are just meas- 
urable, and higher ones are absent. 

The sound radiation from the system 
is so good, even at the lowest frequencies, 
that the small speaker suffices for In- 
tensities well above the comfortable lis- 
tening level. The response from strong 
transients is tree from any audible sys- 




Fig. 3. Outline and sectional drawings 
to show dimensions of enclosure. Par- 
titions ore %-in. Celotex or similar soft- 
board. 
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tern resonances, and the lower eut-ofi 
frequency has hecn measured to be at 
about 20 eps. 

Figure 3 shows the construction as 
outlined in the patent drawings, together 
with the important dimensions. The di- 
viding partitions are of %-in. Celotex or 
similar material, 

The detailed description of the con- 
struction of ;his new high fidelity 
speaker enclosure is given in the recently 
granted Patent No. 2,810,44S. It is ex- 
pected that the enclosure will be mar- 
keted in kit form since the construction 
is exceedingly simple and free from the 
precision requirements of comparable 
quality, but larger and more intricate, 
reflex -type en closures. iE 



ABOUT MUSIC 

(from page 63) 

hung between trees. The microphones were 
later covered with handkerchiefs to protect 
them from the blasts. Damp newspapers 
were used for wadding, and the first charge 
was rammed down the barrel. The fuse 
was lit, and all but a few intrepid aouls 
moved away from the cannon, plugging 
their ears. 

The lirst shot, Fig. 2, was a resounding 
success. The aftermath of the explosion 
reverberated in ^lie valley below. For the 
next shot, a slightly larger charge was em- 
ployed, and the position of the microphones 
altered somewhat. Shots 2 and 3, however, 
were marred by a metallic ringing that 
wan eventually traced to an oil tank lo- 
cated several yards from the left micro- 
phone. The gun crew rolled the offending 
tank down a hillside and got ready for the 
next shot. This one was free of the ringing 
but lost its "punch" becauso of bnproper 
wadding. 

By now. it wi^s time for lunch. Wilma 
Cozart (Mercury's young vice president in 
charge of the classical division) fetehed a 
very large picnic basket from the car and 
we all settled down to Southern fried 
chicken, deviled eggs, chocolate layer cake, 
fresh fruit, and soft drinks. As there 
didn't seem to be any waste cans in the 
vicinity, someone jokingly suggested put- 
ting the refuse in the barrel of the cannon. 
This turned out to be precisely what Cu- 
rator Stowe recommended, to our amaze- 
ment, a few minutes later: "Tt's perfectly 
all right, the cannon will pulverize it." 

Jfow the cannon, with its garbage and 
damp-newspaper wadding, was loaded for 
the fifth shot. In the wake of the blast, 
chicken bones, cardboard plates, and apple 
cores floated down upon us iii burnt-flake, 
pulverized form, and w* were too busy 
brushing off the fall-out to evaluate the 
sound Of the explosion. After a sixth shot, 
it began to rain, and the drops splattering 
on the sensitive Telcfunken microphones 
made further recording impossible. 

On re-hearing the tapes in New York, 
it was decided to vise the very first shot, 
because this one had the biggest "boom" 
Of all. The cannon tape and the carillon 
recording were edited, synchronized musi- 
cally with the symphonic performance, and 
a two-channel stereo tape made from the 
various three-channel stereo masters. The 
two-channel master transfer from the origi- 
nal thrce-ehaunel tapes was made in a 
single step, utilising a 10-position console I 
and five tape machines. J£ I 
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If you move in circles where component 
hi-fi is a by-word, you've no doubt heard 
about the Thorens TD-124 transcription 
turntable and its fabulous performance. 
But for late- comers we'd like to point up 
just a few of the really big features (non- 
technical readers may skip remarks in 
parentheses): - Extra heavy table forcon- 
stantspeed (10 lb rim-concentrated table 
insures low wow and flutter; higher mo- 
ment of inertia than any similar table). 
• Exact speed (±3% adjustment on all 
speeds— 16%, 33%, 45, 78— with built- 
in illuminated strobe for setting after 
stylus is on record). « Easy on records 
(unique two-table design permits starts 



1-124 $99.75 net 



after you've placed stylus, permits 2 / 3 
rev. starts, makes cueing easy). * Ex- 
tremely low rumble (mirror-finish main- 
bearing, nylon-seated ball-thrust-bearing 
reduce both vertical and horizontal rum- 
ble to a new low, so important for stereo). 
■ 2-way motor rumble reduction (both 
an extra-large idler and an ultra-compli- 
ant belt-drive keep motor vibration and 
speed variations from table). Driving 
parts electronically balanced. No costly 
base necessary (only $9.00). 50/60 cy- 
cles, 100/250 volt operation. 

These are just a few of the TD-124's 
features. Ask your dealer to tell you the 
whole story on the fabulous TD-124. 



TD-134 
S60.00 net 




Now two budget-priced 
TD turntables 

These 4-speed turntahles have same basic 
adjustable -speed precision .drive as famous 
TD-124 but you save two ways; (1) they come 
already equipped with stereo-wired professional 
arm witn&ut overhang making them ideal 
changer replacements. (2) Some TD features 
have been eliminated to save you money. But 
they still top the performance of every similar 
turntable and player on the market. TD-184 
has semi-automatic operation. TD-I34 is man- 
ually operated. Precision metai stroboscope 
(50/60 cycles) furnished with each unit, 
100/250 volt operation. Wooden base only $6.00. 



\ Thorens celebrates 75 years of progress in music reproduction 



SWISS MADE PRODUCTS 

HI-FI COMPONENTS ■ LIGHTERS 
SPRING-POWERED SHAVERS 
MJSJC BOXES 

NEW HYDE PARK, NfW YORK 
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British Precision Workmanship 
Guaraniees Finest Hi-Fi Reproduction 



PARTRIDGE 



Output 



TRANSFORMERS 






0 



Thfe setandoYy it hfoujgM our os faur 
r ^--*' leoarott section which moy be tonnetfed 

in lerie* or oorollel To match speaker impedance* of 
0.95, 3.8, 8.5 and 15 ohmi by * h orrongEmeAl. 
• Each half prima ry \\ bi oug h f out to term i ft oil a J iepa- 
rale wiffdingi add Is loapod for ultra linear oe* iorman<e. 

Lafeil grain cuieniaied <e>ret. Fully inierleaved. 



5200 Scriei — for use 
Available in 4 
Mode/ f 

P52Q1 
P5202 
PS 203 
P52G4 

5300 S*rie$ — for tise 
Available in 4 
Model i 

P.5351 
P5352 
P5353 
P5354 



in 20 
modcli 



in 35 
model* 



or 35 



grain 

WOlr amplifiers wilh 



distortion lets 



ihan 



PJofe (o P/ofc load 
9 — 12K ohmt 



9K ohmt 
7K ohms 
5K ohmi 



Topped Af 

m% 

43 % 
*3% 
30% 



$2500 



NET 



1o 50 wait amplif ierj wilh distortion lei J thafi 



P/ale to P/are toad 
9 — 12K ohmi 



9K ohm& 
7K omhi 
5K ohmi 



50% 



$30°° 



NET 



Mail orders 
25% deposit 
balance C.0.0. 



RADIO, INC. 



V«»k7, N.V. COrtkintft 7 0J1J 
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AlUrfJtfi/i HARTLEY lAiumpft! 

A COMPLETE STEREO SPEAKER SYSTEM 




IN 



I A Ql 



THE "217 DUO" 

This uniquely-angled two-speaker system was 
designed to take advantage of the acoustics of 
any room. Featuring tv.i Hartley full-range 217 
wide -dispersion speakers, this amazing new 
single-unit system makes use of adjoining walls 
and ceiling to "reflect" sound waves. There is no 
directional or "beamed" effect because the "217 
Duo"diffuses sound over a wide arc . , . so that 
wherever the listener may be, he will hear both 
channels and appreciate the full stereo effect. 
There is no need to find an optimum listening 
point. The "217 Duo" is beautifully designed 
and available in walnut, mahogany or blond 
finishes ... a fitting complement to any decor. 

THE "217 CAMEO" 

This neat enclosure, housing a single Hartley 217 
Speaker, is ideal for the more conventional 
stereo application of two separated speaker cabinets. 
A single "Cameo" will prove admirable, too, for 
mon.ophonic listening, Available unfinished, or 
in finishes of walnut, mahogany or blond. 



HARTLEY PRODUCTS COMPANY 

521 East 162nd SfreeJ • New York 51, N. Y. 
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RECORD 
LUBRICATION 

(from pay; .>'*') 

written the manufacturer that Splash, 
although it did produce dramatic results 
in reduction of stylus war, was almost 
unusable with low-pressure pickups 
since uo matter how the record was 
cleaned and no matter how many times 
it was played, the pasty residue left by 
Splash would n«ver fail to lift the 
stylus right out of the groove about a 
third of the way through the record, and 
also seemed to cause a subtle loss of 
low-amplitude high-frequency compon- 
ents of background instruments. This 
modified Si'i.ASn was designated "Form- 
ula 141" and was a little more watery, 
sweeter smelling, and whitish in color, 
instead of amberish as is the case with 
the regular formula. I bought a new 
record (Lure of the Tropics), washed it 
in K-33, massaged several layers of 
Splash 111 into the grooves, and played 
it nine times at 20 grams and 78 rpm, 
re-applying the Sri, ASH 141 before each 
play, of course. Sad to say, the reduction 
in the body of Sri, ash 141 as compared 
to the standard solution reduced its 
I. ability to lubricate in like measure, for 
this stylus, although not worn so much as 
the stylus used on the record side that, 
had merely been destatieizod, had never- 
theless begun to flatten on the end 
slightly. In listening and general use 
tests with ray E8L C-l in Pickering 
arm, buildup on the stylus was much less 
troublesome, and if care was taken to 
put on a thin layer, could be largely 
eliminated. The question of low-ampli- 
tude high-frequency components 1 was 
unable to decide, t spent quite a while 
playing side ] of Lure, with and without 
Splash 141. There could he no question 
about 99 per cent of the orchestral ef- 
fects. Any good, straightforward razzle 
dazzle effect cut. through with its full 
measure of razzle dazzle, no doubt about 
that. As for the harmonies of back- 
ground instruments, the more 1 tried to 
decide whether there was any effect on 
then), the more I became convinced that 
I could not deeide, paradoxical as this 
may set?)ii ! On this matter, your own 
ear* will have to be tie judge. 

Finally. 1 iamh«d Lure again in K-33. 
tl/'-sltit irisfid it with Hi. AST, and sprayed 
it with the silicone plastic lubricant, thus 
using three specialized preparations for 
three distinct functions. Nine plays at 
20 grams and 78 rpiij produced only 
what looked like polished spots on the 
sides of the stylus, or very small, equal 
flats. J have since tried out one of the 
radioactive clip-on devices as a substi- 
tute for spraying with Blast and it has 
produced very gratifying results as a 
reducer of the static electrical charge. I 
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TANOBERG 




The Quality Answer 
For Tape -Disc 



A tape recorder with dual channel tape 
electronics equal in efficiency to the 
finest amplifier components . . . the 
new Tandberg is designed to place the 
stereo recording and reproduction of 
tape and disc orj^the highest possible 
plane. 




...Tlie Quality Answer to 

Stereo Recording 

To 'Record' Stereo Disc on Tape — To Pre- 
serve the Original Quality 

• Stereo Disc Inputs bu \t-'m to take 
the output of any stereo changer 
or lurntablie. 

To Make Live Stereo Professional Recordings 

• 4-Track Stereo Recording at all 
three speeds provide maximum vet- 
satifitv and economy 

To 'Record' Stereo Off the Air From Any 
Broadcast Source 

• Four 'Record 1 Inputs meet every 
recording requirement, including the 
mixing of any inputs. 

..,The Quality Answer to 

Stereo Playback 

To Playback Stereo With a Quality That 
Meets the Test of the Most Critical Ear 

• Two Amplifiers Built-in 'or port- 
able stereo — plus two cathode fol- 
lower outputs for tape deck stereo. 

To Be Completely Versatile In Operation 

• Exclusive Tandberg 4-Track Design 
sets a new standard in professional 
record /playback qualify. 

To Provide Top Performance and Un- 
precedented Tape Economy 

• Slow-Speed Quality cuts tape costs 
75%. 

• Exclusive Tape Motion provides pro- 
fessional performance (It 1 Vs i-P.S. 
and 3£2 i.p.s. 

Stereo Playback — Stereo Record 

For Disc and Tape 

You Can Have It All 

With A. Tandberg Tape System 

Ask your local hi-fi dealer for a 
Tandberg demonstration. For further 
information write— 



| TtMtdbVTijtf AMERICA Inc. 

i 10 EAST S2nd STREET • NEW YORK 22, NEW VORK 
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hnvo Boi had a chance to test actual 
stylus wear under these «>»< litmus, ail (3 
will not have sueli a chance for some 
time. 

This silicone spray in in many ways a 
remarkable substance. Since most readers 
will never have scon it, it might be rele- 
vant to describe it ; also, I have more 
information on what it actually is than 
I do on other products. 11. conies in a 
targe (12 oz.) white aerosol spray can 
with a somewhat Bpeetttl Qpiftfi that 
produces a very flue, cloudy mist. The 
mist itself, in striking contrast to some 
.sprays, is just about odorless. It lands 
on the record in tiny droplets, of about 
the viscosity of a light oil, but unlike 
oil, which refuses to wet the mirror-like 
surface of the record, these droplets 
gradually spread out and cover the sur- 
face, with a transparent and slippery 
wetness which, far from drying or Slim- 
ming or even collecting on (he stylus, 
slays wet and unchanged and the stylus 
just skids in it. You can (but shouldn't, 
for other reasons) apply it in a depth 
which, with anything tits least hit gummy 
or waxlike,, would stop the sound cold in 
one revolution, and the stylus will stay in 
solid contact with the groove walls 
right through to the end. And the sound'/ 
Highs? Presence? To suggest such a 
thing is, of course, contrary to all the 
hallowed dogmas that .surround record 
tare, but; with silicone spray, when you 
think you detect a slight difference in 
the sound, it is in the direction of being 
cleaner, wider range, more transparent, 
and less harsh ! In two veal's of using 
this on all my records, I have yet to have 
the remotest suspicion of even the most 
minute loss of anything — except maybe 
distortion. X'ot that it eliminates huge 
amounts of distortion. This is a tool for 
perfectionists. But right from the first 
time I used it, I was assailed with the 
feeling- that the sound vn.< a little hit 
sweeter and more "transparent," and on 
one or two of my records I was even 
surer. Logically, this is not hopelessly 
mystic. With high friction between 
stylus and groove wall, the jewel will be 
pulled every half cycle, and spurious 
energy will he imparted to the stylus 
assembly which may not he quite taken 
r-are of by even a new set of damping 
blocks. Similarly, minute noise-producing 
surface irregularities will hi' more likely 
to just push the jewel vertically up or 
down, without at the same time ''twang- 
ing'" the stylus assembly, as it were. I 
do remember one instance in particular 
where the noise level of the dry, de- 
staticised record was quite high, and was 
markedly reduced by lubrication. 

Cautions 

Every silver lining has a cloud. (Well, 
almost.) In the ease of record lubri ca- 
tion, although the effects so far as the 
diamond and the vinvlite an 1 concerned 



COLUMBIA CD 

the better 
stereo cartridge 
. . . because 
it sounds better 



There are many reasons why 
you'll find the Columbia Constant 
Displacement cartridge sounds 
better. It is superior ms 

• LINEARITY 

• SEPARATION 

• COMPLIANCE 

• LOW MASS . 

- FREEDOM FROM HUM 

• OUTPUT LEVEL 

• RUGGEDNESS 



ages, buf iney all 
oil down to one simple fact 
The Columbia CD stereo 
cartridge sounds better than other 
ceramic or magnetic cartridges. 

Before you buy your stereo 
cartridge, ask your CBS-Hytron 
distributor to let you hear the 
Columbia CD. Discover foryourself 
the one thing rhat counts . - . the 
Columbia CD simply sounds better. 



COLUMBIA]^) 



Model SC-1D 
Cost $24.25 



CBS-HYTRON, Danvers. Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
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A special offer from the Institute of High Fidelity! 




THIS 




APPLICATION 

INSTITUTE OF HIGH FIDELITY 
National Headquarters ' Dept. A 
125 East 23 rd St. • New York 10. N. Y. 

Please enroll me as a subscribe! to the 
Institute 

I understand that I will be entitled to all 
products, privileges and services described 
at the left. 

Enclosed is my cheek 'or $10 Annual Dues. 
(This will expedite processing of your appli- 
cation and permit us to begin service to you 
as much as two weeks earlier.) 



Name 
Address 
City ... 



Zone State , . 




PLICATION 



i; !! :; 






Over $30.00 Worth of 
Materials 

Unlimited-value Privileges 
and Services 

WITH YOUR MEMBERSHIP 
IN THE INSTITUTE OF HIGH 
FIDELITY... for only $10.00! 



MEMBERSHIP ENTITLES ME TO 



• THE IHF CONFIDENTIAL NEWS LET- 
TERS for an entire year — 1 2 issues 

(Value: $12.00) 

• TEST RECORDING #473 Check one: 

□ Tape □ LP Record (Value: $9.85) 

• SIX MONTH MAGAZINE SUBSCRIP- 
TION Check one: □ Audio, □ Audiocraft, 
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□ High Fidelity, □ Radio Electronics, 

□ Radio Television News 

(Value: up to $3.00) 

PLEASE NOTE; The Institute is a non-profit serv- 
ice to audiophiles and requires a substantial par- 
ticipation to enable maximum service. Your 
cooperation — by applying as soon as possible — - 
will be greatly appreciated. Therefore, please fill 
out the above coupon and mail it today. 
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app«6&E to be unequivocally bciioficiu), 
the very property dsf lubrication gives 
rise to potential pitfalls in other de- 
partments. For one thing-, if any sig-nili- 
eitnt quantity of the silicone were to get 
on the idler "of a turntable, WOW! This 
is fairly obvious, and can be circum- 
vented by spraying the records ii good 
distance away from the turntable. Not. 
so obvious is an instance such as recently 
came to light in the writer's system. In 
the ESL cartridge, both the damping' and 
the compliance depend upon the friction 
between two tiny latex rubber slecvings 
«iud the vertical shaft on whicli the coil 
is mounted. Yielding to a temptation 
which I think might affect other users of 
the .silicone spray, namely, to apply it 
very liberally, I unwittingly subjected 
this bearing to about nine months of 
infiltration by the silicone with perhaps 
some of the carrier materials. It even- 
tually came to light that the lower bear- 
ing was not functioning, the shaft turn- 
ing freely in the latex and leaving only 
the sleeving at the top of the shaft to 
provide restoring force and damping. 
Fortunately, the ESL factory tells me 
that they can dissamblc the cartridge 
and replace the latex, but my experience 
serves as a helpful reminder ; with the 
silicone spray, do as the literature on 
it says, and apply it very sparingly, so 
that there is only a dew of globules cast 
over the record surface. The stylus will 
then spread it in tin: grooves ; the sili- 
cone is so efficient that very little is 
needed to lubricate. The above should 
make it clear that, in advocating the 
lubrication of records, I am not pro- 
fessing to know all of the ultimate aim- 
sequcTiccs of using any particular prod- 
uct. For my part, I intend, after getting 
my cartridge fixed, to go right on using 
the silicone spray, from now on being 
careful to use only u thin iilnl of it. I 
want to re-em phasiy,e that the silicone 
spray, no matter how heavily it is 
applied, does not ''gum up" a cartridge 
or anything else, it stays liquid and 
slippery until after some time it disap- 
pears, leaving no visible trace, although 
the inventor assures me that the invisible 
film of silicone is still there, and func- 
tioning. It never hardens or accumulates. 
It just lubricates anything it comes into 
contact with, that's all! it seems to Me 
not too likely that any other cartridge 
than the ESL would be affected. Previous 
experience with a Yisealoid damped 
cartridge appears fairly conclusive on 
the point that Viscaloid is little, if at 
all, affected by the spray, even in ex- 
cessive quantities. Thus the (I.E.. Audax. 
and most cantilever type variable reluc- 
tance cartridges should be immune to 
these lubrication side-effects. [ believe 
that Pickering cartridges 140. '240 et al, 
of that vintage already use silicone 
grease for damping, packed around the 
.stylus and held in by a piece of neo- 



prene, so it would seem unlikely that 
these cartridges would be, affected in 
any way. although here again I cannot 
be dead sure, not being a chemist. In a 
recent Fairchild design, the damping 
appears to be accomplished by a viscaloid 
block rather khan the rubber membrane 
through which the stylus bar protrudes. 
These are only guesses bused on mod- 
crate knowledge however, and those 
desiring to make doubly sure should 
write the manufacturers of the cartridge* 
and record potion in question. Eventually 
advertisements of potions may include 
.statements to the effect of, ■"uncondi- 
tionally guaranteed to be compatible, 
chemically and mechanically, with all 
known phono cartridges," but until then 
any such guarantees will have to be 
obtained on an individual basis. Although 
the writer believes that in the vast ma- 
jority of cases no difficulty of any kind 
will be encountered if the lubricating 
material is not applied in excessive 
amounts, the present article should not 
be taken as a guarantee of this. 

Conclusions 

In view of the tangible results de- 
scribed in this article, as well as what 
seem to tile writer to be fairly inescap- 
able common sense considerations, it j 
appears that the grounds for reasonable 
doubt as to the high value of record 
lubrication are not extensive. The 
quality of sound that can be obtained 
from a disc reproducing system is vitally 
dependent on near perfect roundness or 
ellipticality of the tip of the jewel — Hals 
cawse that type of raspy distortion that 
has always seemed to me to be the worst 
sounding of all distortions, bar none! 
At 6-8 grams on a dry record even a 
diiLiuoiid, although it may ''last" a long 
time, gets substantia) flats in a mere lot) 
hours or so. and with all the diamond 
dust from these flats ground into the 
groove wall where the shoulders of the 
stylus tip run, future diamonds are 
likely to be worn with ever increasing 
efficiency since tlx? dust from a diamond, 
embedded in plastic, makes an libra si ve 
surface that can scratch a diamond. 
Lubrication of this surface will greatly 
reduce the rate at which particles are 
removed from the diamond, and prob- 
ably reduce the likelihood of their be- 
coming embedded in the plastic as they 
are removed. With lubrication, they inay 
be expected to slip to one side or the 
other of the point of contact of the 
passing stylus. Even if a particle should 
get caught under the stylus and pushed 
into the plastic the lubricant might, 
perhaps aided by capillary action, seep 
gradually in between the particle and 
the plastic. The latter, thus lubricated, 
would be less able to hold the particle 
rigidly in place, and as a result of all 
the above effects the conditions for ef- 
ficient wear of diamond styli would be 



Low-Cost Hi-Fi with the 
SOUND ECONOMY 

V 




STENTORIAN 

LOUDSPEAKERS 



V 



THE SOUND THAT STANDS ALONE . . . 

N<nv, with W/U SU'iiHn'in'Tis. y<>u can enjoy 
hi>rh-r|"rili[y hiirh fidelity .-it milictiev.-ihly 

I»HV C'GAtl 

l\l WTUif rji-HIVt-'-l En EliyliKu! by \y u r I <l - It- 

M&wnfrrt Whin-Icy Electrical Radio Uomiiftny 
— oritfinstctvs <i( the lir-st eoTnnvi-rcial per- 
mani'iil m.tKnut luuasvewkers in 1512" — 
SKfjviorin.ns prcrviile ft hCMrty mt<l realitim thnt 
h:i> *\'rvjt the imwiujlI fitvt pr*&to (>f nearly 
c-vc-ry k'ailinj* audin critic mxl user, lyiith hfrre 
jimi at>roa& 

Him lutiriiiti >'-■< I'jrliV I'-hifi- Henr the \V/n 
'Sleitnu'ians aT your very fii-st opcm'Uihity 
, . . atul discover for youvseli why Uiesc 
di-^maj^iKhed Uft^ts arc 1 live kftmnK lmv-ctrst 
siK'nlirrs hi the world tmlay. 



STENTORIAN EXTENDED RANGE SPEAKERS 
16" STENTORIAN WOOFER Model HF 1514 , 

Response. 25 - 4.000 cps.; bass re- 
sonance, 35 cps.; power rating, 25 - 
watts. 10 lb. Alcomax Magnet System 
List $149.50 
12" STENTORIAN EXTENDED RANGE 
L0U0SPEAKER Model HF 1 2 1 4 
Response, 25 - 14,000 cps.; bass re- 
sonance. 39 cps.; (lower rating. 15 
watts; 5'/j lb. Alcomai Wlaenet System 
List $87.50 

Model HFfllOlB") 

Response. SO 12.000 cps.; bass re- 
sonance, 65 cps. List $18.25 

Mode! HF 610 (6") 

Response. 60 ■ 13,000 ens,; bass re- 
sonance. 70 cps list $14.95 

UNIVERSAL IMPEDANCE LOUDSPEAKERS 

WITH 4, 8 £ 16 OHM VCICE COILS 
Model HF 1012 U (10 "1 
Response, 30 14.000 cps.; bass re- 
sonance. 35 cps.; pou'e-r rating, 10 
waits; 12,000 gauss; ? lb. Alcomax 

Magnet System List $31.60 

Model Hf 1016 U (10") 
Response, 30-15,000 cps.; bass reson- 
ance. 35 cps.; power rating, 15 walls; 
16,000 gauss; 3V? ib. Alcomax Magnet 
System , list $61.95 

Model 812 U IS"! 

Response, 50 -- 12.000 cos.: bass 
resonance. 65 cps.; pov.'cr rating. 10 
watts; 12,000 gaus'S; 2 Ib. Alcomax 

Magnet System List $25.00 

Model HF 816-1) 

as above out with 16, C00 gauss; 3Vj 
Id. Alcomax Magnet System List $49.95 

STENTORIAN TWEETERS 
Pressure Tweeter Model T-10 

Response, 2000-16,000 cps.; power rat- 
ing, 5 waits; IVi Ib. Alcomax Magnet 
System List $35.00 

3W Cone Tweeter Model T-359 

Response 3000.17.000 cps.; power rat- 
ing, 15 watts; 9.000 gauss; 8 oi. Alco- 
max Magnet System list $25.00 



$89.50 

$52.50 
$10,95 
$ 8.95 

518.95 

$36.50 

$14.95 
$29.50 

$20.95 
$14.95 



for comploic lilcroiure on thoia end many 
Dfhcr fomous SlonloTian laudipeakfrrs and 
audio £i«e*sorici, je?c your dealer or write: 

Barker Sales Company 

03« Bread Avi-nuu, Ttidgofi dd. N.J. U.S.a. 

Exclusive Sates Apents for (he 0 '5-A. and S'Outh Africa 
Chzriei Merrier: inst. z>i Hi£h fiflchry Mfrs , Inc. 



•J/M V/pi[,L.'Vy ErednCcil Radio Company 



AUDIO 



JANUARY, 1959 



75 



www.americanradiohistorv.com 



SAVE 

25% 
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This is our 

CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workers 
can save $1.00 on each subscription 
to AUDIO. If you send 6 or more sub- 
scriptions for the U.S.. Possessions and 
Canada, they will cost each subscriber 
$3.00 each, Va less than the regular 
one year subscription price. Present 
subscriptions may be renewed or ex- 
tended as part of a group. Remittance 
to accompany orders. 



AUDIO 


is still the only publication 




devoted entirely to 


• 


Audio 


• 


Broadcasting equipment 


• 


Acoustics 


m 


Home music systems 


• 


Recording 


• PA systems 


• 


Record Revues 




( Please print) 


Name? . . 




Address 




fl Now . 


J - ! Renewal . 


Name , . 


Address . . . 


n New 




Name . . 


Add re si .... 




•~\ New 


Fl Renewal 


Name . . 




Address 




|~| New . 


11 Renewal 


Name 








fl New . 


i 1 Renewal . , 



Name 
Address 



□ New □ Renewal 

U. S. F Possessions, and Conacfa only 

RADIO MAGAZINES, INC. 

P. 0. Box 629, Mineola, N. Y. 
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eliminated to a. great degree. It' styti 
can be made to last lunger, then the 
amount of money available to a given 
audiofan for the import ant purpose of 
stylus maintenance will provide a higher 
minimum standard of fidelity, in fre- 
quency response, low noise level, and 
freedom from distortion. 

From the standpoint of the disc, the 
logieal consequences of lubrieafion are 
710 less interesting. V'inylite is thermo- 
plastic, if the injunctions on some LP 
jackets to keep them away from sources 
of boat mean anything. On a dry record, 
the points of contact of the stylus are 
said to reach extremely high tempera- 
tures, as they might- certainly be ex- 
pected to. Thus the points of contact 
will tend to cut little tracks for them- 
selves which would pass right through 
any steep-fronted modulation the ampli- 
tude of which was comparable to the 
dimensions of the tracks. With lubrica- 
tion., the temperature of these points of 
contact: should be reduced, thus lessening 
this cut-through effect on low-amplitude 
high frequencies. Therefore, if the high- 
frequency response of a good record 
appears to be even slightly better with 
lubrication, there is some logical reason 
to expect this. 

The LP record is really an amazingly 
tough article. How it manages to last any 
time at all on these sapphire meat-axes 
in leatherette-covered suitcases that most, 
people use nowadays, passeth my 
understanding. But it may he assumed 
that a good many of the readers of this 
magazine would like to have their records 
dn better than just not fold up com- 
pletely. Lubrication provides a means of 

! slowing down the deterioration of sound 
on discs to the practical vanishing point. 
pB my experience since lubricating all 
my records, the amount of use that a 
record has bad seems hardly to be a 
factor any more. Original fidelity being 
equal, the record I got yesterday has no 
special advantages, in relation to sound, 

' over the one I've been playing over the 
last six months. (Don't worrv, record 
companies, I still go right on buying 
records, spurred on, if anything, by the 
feeling that they are so permanent.) I 
can, in general, turn a person loose in 
my collection, to pick the music he likes, 
confident that any disc he picks (except 
a few inherently low-fi items bought for 
sentimental reasons) will lie of demon- 
stration quality, not marred bv that 
harsh sound that makes people sav polite 
things but think ; 'I like my Magnamud- 
dybooni mahogany console better." In 
its long-term effects in preserving the 
demonstrability of favorite demonstra- 
tion records, in its drastic increase in 
stylus life, and sometimes even in a 
further heightening of the sonie purity 
of the latest white-hot sensation, lubri- 
cation is a potent tool for those who 
want their sound maximally clean. 



TELADI 

CONDENSER 
MICROPHONES 

NOWf A professional con- 
denser microphone at I/2 the 
price you would expect to 
pay. 




The new TELADI has many exclusive 
features such as: Variable output level 
for feeding either low or high input 
levels; Exceptionally high recognition fac- 
tor; Unusually low noise and hiss level 
and superlative transient response. Out- 
performs units selling for twice its price! 

• 30 to 18,000 cycles ± 3 db. 

• Choice of non-directional or cardi- 
ord pattern selectable on micro- 
phone. 

• Available with either 50 or 200 
ohms balanced output, or 10.000 
ohms unbalanced. 

Send for full particulars and name of your 
nearest dealer. 

A I'rccitiitm 1'rwluct of Wcafcvn Gcrmnnij 
iSfitie importers Jor tht: United Staiefi 




SOUND COMPANY 

80 W. 55 St. New York, N. Y. 



IF YOU ARE MOVJNC 
Please notify our Circulation Department 
at least 5 weeks in advance. The Post Office 
docs not forward magazines sent to wrong 
destinations unless you pay additional post- 
age, and we can NOT duplicate copies sent 
to you once. To save yourself, us, and the 
Post Office a headache, won't you please 
cooperate? When notifying us, please give 
your old address and your new address. 

Circulation Department 
RADIO MAGAZINES, INC. 
P. O. Bast 629. Mineola. N. Y. 
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ELIMINATION NETWORKS 

(from page 40) 



in Fit). 4. which we oat I the Total Elimi- 
nation Circuit, all of the Haws in a hi-fi 
system are drastically minted. When 
relay RLY , is open no acoustical energy 
will emaiiatc from the speaker, resulting 



m an over-all improvement of the tone 
quality of the entire, hi-fi system. 

m 



* Chief 'Engineer. 













Rl < 






O So ^ 







VOICE COIL 



Fig. 4. Feedback-type network to actuate cut-off relay. 

DAMPING-FACTOR METER 

(from par]/: S3) 



readings as the effective! value of a half- 
tt'AVfi (at least) of signal was being' 
integrated. With the eapaeitoi'-iuput 
full -Wave reeti£er now employed only 
the peaks are sampled and the noise 
problem is greatly reduced, liven so a 
noisy or bummy amplifier will show up 
in flattery meter readings; when one is 
trying to set R t . Some relief can be at- 
tained by usiug a meter with heavy 
damping. 

Both germanium diodes arid a 6AL5 
were tried in the two rectifier applica- 
tions. For the power meter, the gALB 
evidenced oxeessive Kdison effect current 
and the crystals were used. I'Vir the com- 
parison voltmeter, the crystals were 
slightly unstable especially with large 
delay voltages but no trouble is experi- 
enced with the 6Al>x (Perhaps silicon 
diodes would be the answer here). 

Repnrate binding posts are used for 
each resistance termination in conjunc- 
tion with a load switch (6',/), It was con- 
sidered unwise to expect, that the large 
currents (5 amps in a 4-ohni load for 
100 watts) could be bandied by votary 
switch contacts without trouble with re- 
sistance change. 

One of the prime requirements -was 
free circulation Of air jirottml the power 
dissipating resistors and this was ac- 
complished by mounting thesis on a panel 
which stands off from the rear of the 
instrument proper. 
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Appendix 

-POINT < 



DF ^ 



R L (1-M) 




lWll^]l h )/l>V OF •. j 

When a 10 per cent, change is made in H,,, 
the (l-M)R, [Kid.iuii vi the load is re- 
dated to /.', , ',! I 
The voltage at 1 now is 

' TlJDX I MJ.i) - U) + fe % 
M I. DF .. U KF 



8 



■ H 



3? t + .US,, DF 1-;- $ DF 

The. fraction (at the arm of K,) of this 

. . A'.~ K K, , „ . t 
voltage yi'yiiJ m — ^ ^ — where A is 1 1'ne- 

iij "{- A* 

MSB of 7*, between aval and bottom termi- 
nal. Voltage read is 

H, + K tt, Ti M t>F 
7F,~f II. ' 1 i 3DF 

but K is chosen so that this eipials jjf/^ 
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To the TV viewer, a "ghost" is a 
faint* unwanted image, slightly dis- 
placed from the main picture. But 
although many home recordists arc 
not aware of it, tape recording has its 
phantoms, loo. In this case the "ghost" 
is A faint sound or ''echo," displaced 
from the main signal. The audio engi- 
neer, who is very sensitive to even the 
slightest imperfect ions in recorded 
sound, calls this prinl-lhrough — the 
magnetic echo that is induced from 
one layer of tape to the next on re- 
corded tapes during storage. These 
print-through signals increase grad- 
ually with time and are accelerated 
by unfavorable storage conditions. 
Eventually, they can build up to an- 
noying proportions 

Audio Devices engineers have been 
working on this problem for several 
years and have come up with twe 
very effective solutions which can be 
used separately or in combination, to 
dispel the elusive "ghosts" of tape 
recording. 

The lirst solution, pioneered by 
Audio Devices and announced to the 
trade last year, was the introduction 
of a new tape formulation which is 
highly impervious to print-through. 
This Master Audiotape reduces print- 
through by 8 db compared to ordinary 
tape — making it entirely negligible to 
even (he most critical car after years 
of storage. 

The second solution, fust "unveiled" 
at the Audio Show in New York, is 
the new Audio "ECHORASIiR" — a 
simple, inexpensive device which at- 
taches to a tape recorder and removes 
up to 9 db of print-through from any 
recorded tape without affecting the 
recorded signals. Mounted between 
the supply reel and playback beads, it 
automatically wipes off the echo while 
the tape is being played back — adding 
new brilliance and clarity and reduc- 
ing background noise. 

For complete information on this 
new development, write to Dept. AA, 
Audio Devices, Inc., 444 Madison 
Avenue, New York 22, N. Y. Ask for 
Bulletin 500. 
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where 



fine sound 
I begins! 




Fine sound reproduction begins with 
a good microphone. Reslo micro- 
phones bring out the best in your 
recorder with unsurpassed quality 
for clean, silky, uncolored, flat re- 
sponse to 20,000 c/s. 
Quality recording, broadcast or P.A. 
uses require a Reslo Mark III. Blast- 
proof, fully shock mounted, triple 
shielded for outdoor use, they can 
be boom mounted without adaptors. 
Exclusive ribbon permits near auto- 
matic self-service replacement. 
Reslo microphones are used by lead- 
ing broadcast and recording firms. 
Try one at our expense ... see your 
dealer. 

Complete data and price lists 



lor qualified respondents. 

ERCONA 

(electronics div.) dept. A-l 
\^16 West 45th St., New York 36 



World's 
Finest 



Circle 78A 




TUT Why settle for ordinary 
■ a u ™ tape when Sonoramic 

a imp gives you so many 
EL exclusive extras- 
brilliant reproduction, 
Cjf* n permanent plastic 

P %J t% container, 3-way 

indexing system 
DCTTC D with pressure 
DE< I ICn sensitive labels 
and V-siot self 
VtTlJND threading Selection 
O U U II 1/ Finder reel. 




FREE Tape-time ml«r. Gives, you.' , r _ 
footage anil recording time on reel. Write Dept. Kill 



^/ . ■ ' LOOJ, new J 



CORPORATION, 



1 lieretorc — WTTt — uU,8t e*jual — — Jyy~ 



Circle 7SB 



Xow it' 7f, -3 S 

K- 



10 It, 



ftolvin. 
1 



-r.ivoi- aHernativciv DV- -—wr^- 
I + 1>1> ■ K 

[ Since if Hiti\p[<*nT!> } the. proportion of the 
lOiid useti far measurement is hot signifi- 
cant unless il wort to lip made aero or unitv. 



AUDIO ETC 

(from pU<JC- 11) 

Using, that are now making tip the Jsulh 
of mass stereo publicity. r I 1 lic unpleasant- 
ness extends into the component field, 
which is not exactly lily white in tfrose 
respects though far better than the mass- 
prod notion a rea . 

Nobody can hope to purify stereo adver- 
tising and stereo equipment design to the 
point of utter perfect-ion and honesty. But 
.something had better be done towards at 
least a thorough house cleaning, or .stereo 
really will lie doomed. 

Here, just to amuse you., die two ads I 
copied down recently out of a swank maga- 
zine. Just the words, not; the fancy pic- 
tures. One cost almost $300. The other 
was $ J SO. The pictures were pretty. 

What struck nvc as interesting, though, 
was the different approach of the copy 
writers. One of them bad this to say: 

The voice of musts, heart! altwophnm- 
orfly, W i t g ifo of the sound of life, recreates 
the original performance (gotta get that 
in. . .), add* such di-moisimt to pleasure 
that the simple (U:t of listening is an 
enobling experience." 

Somebody burnt a quart of midnight 
oil on that one. Bounds awfully noble to 
me, but it doesn't tell anything aluuit the 
speaker separation. In fact it doesn't tell 
you anything at all of any practical use. 
''Speaks of the sound of "life," my eye! 
The sound of life, by the way, will eosf 
yon ISO bucks. 

The other ad, for u much more expensive 
stereo console, wax decidedly more to the 
point .and I comment! both the writer and 
the company, which happens to be Pilot. 

"The new So-and-so. with its companion 
model ISO speal-er (straight to the essential 
point, you see. . .) is a eovijdele stereo- 
phonic system of identifiable components — 
the very same demanded for custom stereo 
installations. Tj/ir.nte these inatrmneiit's ist 
any room of yemr home, tune in mh WM- 
AM. stereo broadcast, and. . . ." 

Well, better leave it there. The rest is a 
bit sticky. Nevertheless, and in spite of a 
bit of pardonable exaggeration, this m{ is 
what I call a reasonable one under the 
circumstances, as is the equipment, itself. 
Maybe it isn't what you would buy fstd 
your component system will be cheaper, 
part for part) but it does have the es- 
sentials and it lists them, part by part, in 
the specs and the description. It will not 
mislead the gullible public in any serious 
way through it. isn't CvMctly a thrift item. 

If wc could just get a bit more straight 
honesty into stereo advertising and into 
stereo building too, we wovild build Up a 
whale of a lot more confidence in a system 
that is worth the confidence. Is it not? as 
the French say. Or as we say — right'? M 



CLASSIFIED 



Rates : 10c per word per Insertion for noncommercial 
advertisements: 25' tier word (or commercial adver- 
tisements. Rates nre net. and no discounts wilt be 
allowed. Copy must be accompanied by remittance in 
ftjlt. and must reaeli the New York office by 1 lie 
first of the month preceding the date of Issue. 



Til]:: Al'DIO RXCIIANGE lias the largest 
selection of now arid fully ^n a ran teed U»-Ml 
equipment. Write for Trading Infot'iuntiivn 
and unique Trade HtH.'-k Plan. Audio ExchaiVS-i., 
Dept. .41!, 158-21 Hillside Ave.. Janiiiura 3£. 
X. V. AX ml 7-7~i77 ; RtiT Mamarom'Ck Ave, 
While Plains, X. Y„ \VH R-38S0 ; S3<1 Flat- 
bush Ave., Brook lyu. X. Y., BTIekminstcr 
S-5300 : 4.~. 1 riunilonie Kil. Manhassel, J4. Y., 
MAnhasset 7-57-87. 



HIGH FIDELITY SPEAKERS KEPAIUliD 

Ainprite Speaker Service 
ftl v«t»y St., New York T. S. Y. BA 7-2580 



EX. TOY" PLEASANT SURPRISES V Then 
write us before yon purchase any hvn. You'll 
he irlad you did. Unvt^tial savings. Kay Elec- 
tronics. 120 Liberty St., Xcw York N, % 
KVersrecn -1(1071. 



WHITE for eonlhI«nti!il niruicy saving prices 
on your l.li-Fideli'y aiuliliticrs. tuners, speak- 
ers, taut; riieordcrs. Individ rial quotations 
only; no catalogs. Classified Hi-fi Exchange, 
Alt, 2373 E. fir, SI. Brooklyn 84. X'. X. 

'J'radc for nesv-us«d AMPKX'*. Grove Enter- 
prises, Roslym, Pa. WUWMT 7-4277- 



SaY'U MOXEY. Get otir quotations before 
you buy. Write to Dept. W. Professional 111 Pi, 
Box (32, Canal Street Si.atiou. X, Y. IS. 



SPEAKElt CAHIXK't'S. Manufacturers 
overrun — brand uarnt enclosures, genuine 
mahogany, cotupletcly finished. 50% oft audio- 
phile list. Write fur details. Custom Craft, 
p. O. Bo,v 304, Jasper, Indiaun. 

KECOKDS FltOM YOU It FAVOKITE 
TAPES — Tnpc dnplScJition, ^istoini labels an*l 
other serviced. Prices tailored to your .specific 
needs. Merle Enterprises. Bom MS. Lombard, 
Illinois. 



HACK ISSUES of Arnio, '52, '5?,. 'a-l, '53. 
Aiidiocrafi. High Fidelity, .lournal of Audio 
Knjflnoerln* Society. T. M. OIs*b, 746 East 
242nti St., Bronx 7<h X. Y. 

HAVE AMPEX; WILL DUPLICATE. BtA"* 
Tape Service, 7O60 lAZ? Lane, Ft. Worth IS. 

Texas. 

COMPLETE set of Aiioto < Audio Exli- 
StjKSMNG). May 1047 through December iOoS. 
Best ofl'er over $75.00. A. Relien short:. 1784 
X. 49th St., Milwaukee 8, Wisconsin. 

CrtOSSOVElt NETWORK KITS. Write 
Watson Industries, 110 Mildred Ave.. Venic>. 
California. 



FOR SALE : Four never-used Dyna Mail; 
III., 60-tvatt nmplittel-s ami prciimps. Profes- 
sioiially assembled and tested. AHrpIilittt* 
.?8(1.00 each, preamps ?37-0<l each. Ray 
Ticddcn, 220 Cold Sprint? Road. An{r«-iji, Cali- 
fornia. 



INDUCTORS for crossover networks. US 
types in slock. Send for brochure. C & M 
Coils, 301G IIoWiks Ave., X. W„ Unnrsville, 
AliibaiflM. 



EX'L'StlAL YATjDES. Hi-Fi components, 
tapes and tape recorders. Free catalogue A. 
Slereo Center, fit W. 35 St., New York 1. X. Y. 
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PROFESSIONAL 
DIRECTORY 



HIGH-FIDELITY HOUSE 

Moif complete ifock of Audio 
component] in the Weit 
Phone: kYon I-S77J 

536 S. Fair 0»k». Ptiaiena 1, Call*. 

Circle 79c 

ANTEIVJVAE 

Get more FM stations with the world's most 
^---1 powerful FM Yagi Antenna systems. 

Kilk \ St, " , 25 ' '<" booklet Theuit Aatf Virli- 
"° n> " FM Station Olrttla/y. 

APPARATUS DEVELOPMENT CO. 

Wetfiersfield $ Connecticut 

Circle 79D 




LOOK 

no further ... If you're 
searching for hi-ff savlngi. 
Write us your require- 
ments now.. . 
?SJT Electronic* Company 
120-KLIb«tyst..l(.Y.6,i ( .Y 
"■^ EV 4 -507 J 

Circle 79E 



CANADA 
Hifih Fidelity Equ ipment 

Complete Lin es e Com plete Service 
Hi-FI Records — Component! 
and Accessories 

gLECTRO-IJoiCE 

y SOUND SYSTEMS 

126 DUNDAS ST. WEST, TORONTO. CANADA 



Circle 79F 



the finest in Hi-Fi 
featuring ^ledtftCrtfricz , 

HIGH FIDELITV COMPONENTS 

l|?JI SOUND 

B20 W. Olympic Bird. ■ U. IS. Calil. ■ Rl 7 02 J! 



Circle 79C 



oJ?^. INITIATES HI-FI CONSUMER 
rBOBOAM. A consumer program to gain 
support for component high fidelity lias 
been initiated by the Institute of High 
fclfteHly Manufacturers. Known as the 

Inslttlllfl of High Fidelity, mMnhevsnip 
til ik t.n'0Ki":iin costs leu dollars yeaviy, 

Mild entities consumer inejiibul'si to a 
monthly confident in 1 news letter ooneern- 

* reports on product aev«Jop- 
ra 




STEBEO DISCS DEFINED. At Ion* last 

Industry Association of America, bis 

msued a Sennitinn 0 f :[ . truc .. ™* h ^ 
dsc. App.-n-ed by the RJAA hoard o£ 
d rectory, the definition states: -A fur 

, ut rec.„-rti ii (t i„ which a mini- 
mum of wo separate channels wire c - 
P oyod ' The RIAA ha., recommended ti t 
all M -ds cn.ifoi-mimr to this definition 

M .nufact'nV-e, 0 '' 7" " 1C lllbe3 a » d 

' a j " 1CV ? also bean aslted by 

the RIAA to designate discs which are not 
stereoplionic as "monophonie" or 4oh- 

B.I.C. NET AT RECORD LBVE1, Prei, 

o? M&SV^i? hifiheSt h> the history 
of British Industries Corporation, accord 

pr?fit° S IrTTT C * r *>™" president " ^ 

'f -V Salcs ll,c mouths 
of 19o* hit new highs . Net c:mli . " ; 

SS « -^Ptcmhcr 30 were «SS, 313 
5313,... ,, or M.I 7 per share, for the same 
period last year, based on p.-esent eai ha 

n, B W STIRl! ° STANDARDS. 

or' n.V •» I' ? k0 ''' ^Smeerh-g director 
o the Eleetronics Indi^try Association, 

, ' „ ' 1 ^'^ '» develop a set of stand- 
f ? r h ''°-->"«st]..e K ,c-«, sound. Pri- 

esf.tbhsh a .set of standards which, in the 
opinion of the industry. lla represented i' v 

method of serving' the American public 
according to Dr. Baker. Ue stated tl the 
■system to be chosen must, have ^ three 1 r ! 
m:.ry ;jl n,„tfe namely: It must bfcom- 
pa ible so that sets can receive reeailar 
■ t l» <><"•'»«» as well as stereo broadcasts- 
t must be easy for the public to buv, and 
it must not l)o expeiisive. 

FM SET SALES ON UPGRADE. R c - 

fleet.m.e: the country's expanding interest 
in high fidelity music, sales of FM receiv- 
ers will top half a million during; 'loss 
accord in to Den Strouse, chairman' or the 
NAB FM Radio Committee. Addressing a 
luncheon meeting i„ VV axUi ngton. Mr. 
St rouse pointed out that there are now 506 
commerei;)l FM slniions o„ tUe fti ,. onm . 
pared with 533 last year. T.avgest builders 
of FM receivers are Granco Pro duets , Inc 
of Long Island City, N. Y., and Zenith 
Radio Corisoration, Chicago. 

aiASBB-STBBRS EXPANDS. In order 
to satisfy a need for larger quarters 
brotighi on by groxyin- p„blic demand to? 
the CS-Sevca/y Seven high-fidelity record 
changer, Glaser-Steevs Corp., manufai- 
turer, is expanding' production by moving 
into a new and lai-por plant at 156 Oratoii 
St„ Kew/ii-k, NT. ,1, According lo Julius 
Olfisftr, iiresiflent, the new facility will 
provide an expanding Laboratory for re- 
search and development, a mechanized 
assembly line and n larger quality control 
department. In addition, the iliw plant 
will include a modem finishing and paint- 
ing depariment, as well as expanded ship- 
ping and receiving facilities. 

HI-PI CONCERT. A "Live vs. Recorded" 
ciiueert will be given January 10 at Mew 
York's famous Carnegie Recital Hall. 
Sponsored by three companies in the high- 
fidelity field — Acoustic Research., DynnSit, 
and Concertapes-Concertaiiie — the program 
will he presented by the noted Fine Arts 
Qil.'ii'iot. Sound of the live instruments 
Vfj'i! be instantaneously aUermUed with 
9(lWfl ?' i|,|:>m SlSTftO tape 
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to mention the price! 

New Coaxial 700 Scries Mark III 

flTZ ."'"^lurers are ashamed t0 mention 
die puce because n ,s so high . . . we bttjemie 
became it ,s so loo,! W.i koow ,|„ vl m0 " 
Aadioph.lcs feci they .have to rente a big in- 
vestmcac to K et a qaaliiy speaker, They spend 
hour, ;ead,n ? cleans Out look imp.essive on 
psper l)„t /all d„«„ severely who,, rranslalrd 
■ nto sumS perlormance. All we ask h that 
you close your eyes and listen lo llie majesty 
of sound thai floats out of the R St A coaxial 
phenomenon. Compare it with others Or 
S-our present speaker. Your eyes will pop , v h c „ 
you. uYaler whispers the price to yol.-less 
than the cost of 2 good seals at the Mel ' 
fi". Id" and 12" MkaWs-aa with 
Alcoiuai; III Armn.iropic Macnet lV3- 
ttBSS of 12,000 Cau« Flux fiensilics. 
Uu-y ,1 . . . Iry il . . :ue \ >ack dalnl! w ;„ 
a ,„o„ c y back B""ranUt. Al „U hl-f, dtaltrs. 

ERCONA COR POR AT ION 

(EUclTOTlici Diu.) 
1G \V. -if, St., 13e„l. It). New York 3fi, N Y 
' Canada: Aslrat Electric Co., Lid. 
44 Danlorth Road, Toronto 13 
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Science does not know wFint effect magnntiintion 'has 
oji the eleclrlcAl impulses of ilie hraln. BUT WE DO 
KNOW THAT MAGNETIZATION OF YOUft RECORDING 
HEAD W/LL GIVE YOU A HI F| "HEADACHE". 
That Ts fcFiy most ttcwdcr mamifRclufm recDmmenfl 
ucriodlc dcmanncltJf.ition of record. nrj heads. Hc«d 

m.ignt'.tl'ltion li caused fiy many tattan inherent 
In flo'mal ratoftfer usr. It exuscs Itiqli noixt level nnd 
liarmoriic d 1st union ^nd somctimts ruins precious 
retordinos. Usl- ROBINS HEAD DEMAGNETIZER 
la get rid of tliEsc "hxs&Fthes". At tfcfl/iurs tvtrv- 
wJicrc. 510 Lfst. Wriir for free .memories catnlnouc. 




the incomparable 




tape recorders 



Ferrograph Stereo equipment is de- 
signed to meet traditionally exacting h.gh 
quality standards. 

Two superb models are available: 

The Ferrograph Stereo 88 is designed | 
to both recording and playback of stereo 
tapes Professional quality twin-recording 
Suffers and playback pie-ampl.fiers I 
SKuilt. Monaural recording/ pi ay back 
on both tracks is also possible. 

The Ferrograph Stereo 3S is designed for 
the playback of stereo tapes and itfW 
offers all the features monaurally of the 
Popular Ferrograph 3A Series. While _it s 
poLible to employ auxiliary am ph fie. s 
the Ferrograph "Steve-ad" unit offers the 
ultimate in matched amplifiers resulting 
in superb stereo reproduction. 
Conversion kits to permit stereo replay are 
now available in limited quantities to owners 
of non-stereo tape recorders. 

BttCOMA CORPORATION 

(Electronic Division) 
1G W. 46 Street, Dept. 9, New York 36, N. Y. 
In Canada.: Antral Electric Co. Ltd. 
U Danlorth Road. Toronto 13 



ADVANCE ORDERS 

BOUND VOLUMES 

1958 Issues 
Audio Magazine 

Order Now ;; 

LIMITED NUMBER 
AVAILABLE 

$10.00 EACH POSTPAID 
U. S. DELIVERY ONLY 

Send Order 
and Remittance Today 

Book Division 
Radio Magazines, Inc. 
P. 0. Box 629 
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Barker Sales Company 

Bell Telephone Laboratories 

Bradford Audio Corp 
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C3S-Hytron, A Division of Columbia 

Broadcasting System. Inc 
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Durant Sound Company &1 

Dynaco, inc 
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Electro-Voice, Inc. 

Electro-Voice Sound Sys:ems 
Ercona Corporation 



7S, 
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KLH Research & Development Corporation 66 



Lansing, James B. Sound. Inc. 
Leonard Radio, Inc 



ORRadio Industries, Inc. 



65 
72 



12 



Pickering & Company, Inc 17 

Pilot Radio Corporation 4/ 

Professional Directory ' y 



R & A 79 

Radio Corporation o! America Cov. J I 

Radio Shack Corp. 5B. 39 

Rcslo 78 

Robins Industries Corp 79 

Rockbar Corporation 55 



Schober Organ Corp. 
Scott, H. H., Inc. . 
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Yes! 
I had cancer 

"Many people think cancer is 
incurable. They're wrong and I 
can prove it! So can 800,000 
other Americans like me. 

"On a gray morning in No- 
vember, 1942, a specialist con- 
firmed the diagnosis of cancer 
made by my family doctor. What 
he had to say reassured me. 

"He explained that, thanks to 
my habit of having yearly check- 
ups, my doctor had caught the 
cancer in its early stage. It was 
localized and it could be com- 
pletely removed by surgery. So, 
here I am as hale and hearty as 
if I'd never had cancer!" 

That was 15 years ago, when 
only 1 out of 4 persons with can- 
cer was being cured. Today, 
thanks to improved methods of 
treatment, and earlier diagnosis, 
1 person in 3 is being saved. 
And with, present knowl- 
edge, it can be 1 in 2, if every- 
one observes two simple precau- 
tions: Have a health checkup 
annually. Keep alert for cancer's 
seven danger signals. 

Progress in the American Can- 
cer Society's fight against cancer 
depends on the dollars donated 
for its broad, nation-wide pro- 
gram of research, education and 
service to the stricken. 

Help to swell tlie l auks of \iu.o~ 

plesaved from cancer. FightCafl* 

cerwi 




A HYSTERISIS SYNCHRONOUS 
TURNTABLE KIT FOR 49 50 




Zheck these outstanding features, 
they're exclusive with Gray at this LOW price 



GRAY 



33 Vi RPM 
SINGLE 
SPEED 



HSK-33 TURNTABLE KIT 



Here's an exciting project for anybody who wants professional 
performance at a low kit cost. Gray engineering and custom mass 
production techniques now make this wonderful value possible. 
You'll be pleasantly surprised at how easy it is to fully assemble 
— and have ready for monaural or stereo operation — this studio 
designed turntable. 

Also available, at low cosl . . . turntable bases in finished and kit form. 
See and hear Gray high fidelity products at your favorite quality dealer. 




Manufacturers of 
the world famous 
Gray tone arm. 



GRAY 



our 67lh year in communications . 
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Special hysterrsis syn- 
chronous motor pro- 
vides constant speed 
and lowest wow, flut- 
ter and rumble con- 
tent. 

Heavy machine 
ground 12%" turn- 
table platter with 
micro polished 7a" 
shaft rotates in a su- 
per oilite bearing with 
noiseless nylon un- 
derfacing thereby 
guaranteeing free- 
dom from vertical 
movement . . . a stereo 
prerequisite. 

Customized slip- 
proof, stretch - limited 
composite belt offers 
vibrationless link 
between motor and 
platter edge. 

Shock-proof motor 
mount is adjustable in 
3 planes to compen- 
sate for lifetime move- 
ment and wear. 

I MM WE WW WM WE WE WE Mm I 

Sturdy mounting plate 
offers maximum 
shielding . Easy to 
level and center be- 
cause it extends past 
the platter and motor 
structure. 

WE WE WE WE WE WE WM WE ■ 

Micro precision parts 
pretested for accuracy 
in sub assemblies. 
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Assembly time 25 
minutes or less with 
simple fools. 



High Fidelity Division 

DEPT. Al . 16 ARBOR STREET, HARTFORD 1, CONN. 



www.americantfaeliohistorv.com 




the case of the stereo 
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\bu may have been reading many controversial advertise- 
ments as to the merits of various stereo cartridges . . . 
namely, the magnetic version vs. the ceramic version. 
Qualified claims are made by their manufacturers , . . and 
most are accurate. But how a specific cartridge sounds in 
your stem; system is really the criterion. Let's consider 
the real facts: 




IT'S A FACT! 



; Audio Engineers agree that magnetic 
: stereo cartridges are excellent, costly 
. . . but burdened with hum. Tests prove that the new 
Electro-Voice Magneramic cartridge is completely hum- 
free. No motor or line hum can possibly be introduced to 
mar soft record passages, because the Magneramic is non- 
inductive. 



Choot* Magn»f*mle . 

c«rir(<t5 > whlolt plugs tUr-c 
why li a th» choice ot bo 
&torei- t roidoailft: 
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IT'S AN ENGINEERING AXIOM) 



The simpler the 
design of a pre- 
cision product, the less chance there is of manufacturing 
defect. Magnetic stereo cartridges are far more compli- 
cated than the comparable Electro-Voice Magneramic 
stereo cartridge. With E-V, you are assured years of 
trouble-free, high fidelity stereo performance. 



IT'S POSITIVE! 



When the Electro-Voice corps of 
60 engineers began intensive sci- 
entific stereo studies, they had the choice of either design- 
ing' a magnetic or a ceramic cartridge. Knowing that two 
of the most vital factors for true audio reproduction were 
lack-of-hum and trouble-free performance, they took the 
positive approach and produced a stereo cartridge incor- 
porating simple elements permitting positive, stable con- 
trol for uniform output. 

And so, with the advent of stereo, Electro-Voice intro- 
duced an entirely new concept in ceramic cartridges .... a 
true high-fidelity series . . . 
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J?-V's unqualified guarantee backrd b 
30 yearn as a invnufaciurer. 

Giv,? the MitgnuramU' » thornuRb Iwtcnin:; < 
reman v< n uren'l completely convinced nt )tv u 

FRAKCIllSRD Elvira- Voice dealt r ih outhoi 
it full refitnd 

Step U'» ig the taccitenwnt of «tt»r«t> . . *t*n up 




See your High Fidelity Specialist or write Dept. AD-2 

INC., BUCHANAN, MICHIGAN 

Over Yi Million In Use . . . 
MORE THAN ALL OTHERS COMBINED 




